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(54) IMAGE PROCESSING UNIT AND METHOD, AND RECORDING MEDIUM 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing unit that suppresses 
production of color moire in a decoded image. 

SOLUTION: A gradation conversion section 71 applies gradation modulation processing 
to a color mosaic image M to generate a modulation color mosaic image Mg. Color 
difference image generating sections 72, 73 use the modulation color mosaic image Mg 
to respectively generate color difference images C, D. A luminance image generating 



section 74 uses the modulation color mosaic image Mg and the color difference images C, 
D to generate a luminance image L. A color space conversion section 75 applies color 
space conversion processing to the color difference images C, D and the luminance 
image L to generate a modulated image. Gradation inverse conversion sections 76*78 
apply modulation inverse conversion to the modulated image to respectively generate 
output images R, G, B. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the image processing system with which each pixel generates the 
restoration image which has all the color components of two or more of said color 
components using the color mosaic image with which each pixel has the color component 
of either of two or more color components The 1st color difference image generation 



means which generates the 1st color difference image corresponding to said color mosaic 
image based on the color mosaic-pattern information which shows the array of the color 
component of said color mosaic image, The 2nd color difference image generation means 
which generates the 2nd color difference image corresponding to said color mosaic 
image based on said color mosaic-pattern information, A brightness image generation 
means to use said color mosaic image for said the 1st and 2nd color difference image, 
and a list, and to generate a brightness image, The image processing system 
characterized by using said brightness image for said the 1st and 2nd color difference 
image, and a list, and including a restoration means to restore said aU color components 
corresponding to each pixel. 

[Claim 2] Said 1st and 2nd color difference image generation means graduate the 1st 
color component of said color mosaic image. Color components other than the 1st 
smoothing means which generates the 1st smoothing image, and the 1st [ of said color 
mosaic image / said ] color component are graduated. The image processing system 
according to claim 1 characterized by including a subtraction means to subtract the 
corresponding color component of a pixel of the 2nd smoothing means which generates 
the 2nd smoothing image, and said 1st smoothing image and said 2nd smoothing image, 
and to generate a color difference component. 

[Claim 3] Said 1st and 2nd smoothing means are image processing systems according to 
claim 2 characterized by generating said 1st or 2nd smoothing image using direction 
alternative data smoothing. 

[Claim 4] A brightness image generation means is an image processing system 
according to claim 1 characterized by using said color mosaic image for said the 1st and 
2nd color difference image, and a list, and including a brightness candidate image 
generation means to generate a brightness candidate image, and a noise rejection 
means to remove the noise component of said brightness candidate image, and to 
generate said brightness image. 

[Claim 5] Said noise rejection means is an image processing system according to claim 4 
characterized by generating said brightness image by removing the noise component of 
said brightness candidate image using said direction alternative data smoothing. 
[Claim 6] The image processing system according to claim 1 characterized by 
performing gradation transform processing to said color mosaic image, and including 
further said the 1st and 2nd color difference image generation means, and a 
grayscale-conversion means to supply a list at a brightness image generation means. 
[Claim 7] The image processing system according to claim 6 characterized by including 
further a gradation inverse transformation means to perform gradation inverse 



transformation processing corresponding to said gradation transform processing, to said 
all color components corresponding to each pixel restored by said restoration means. 
[Claim 8] In the image -processing approach of an image processing system that each 
pixel generates the restoration image which has all the color components of two or more 
of said color components using the color mosaic image with which each pixel has the 
color component of either of two or more color components The 1st color difference 
image generation step which generates the 1st color difference image corresponding to 
said color mosaic image based on the color mosaic-pattern information which shows the 
array of the color component of said color mosaic image, The 2nd color difference image 
generation step which generates the 2nd color difference image corresponding to said 
color mosaic image based on said color mosaic-pattern information, The brightness 
image generation step which uses said color mosaic image for said the 1st and 2nd color 
difference image, and a list, and generates a brightness image, The image-processing 
approach characterized by using said brightness image for said the 1st and 2nd color 
difference image, and a list, and including the restoration step which restores said all 
color components corresponding to each pixel. 

[Claim 9] The color mosaic image with which each pixel has the color component of 
either of two or more color components is used. It is the program for image processings 
each pixel of whose generates the restoration image which has all the color components 
of two or more of said color components. The 1st color difference image generation step 
which generates the 1st color difference image corresponding to said color mosaic image 
based on the color mosaic-pattern information which shows the array of the color 
component of said color mosaic image, The 2nd color difference image generation step 
which generates the 2nd color difference image corresponding to said color mosaic 
image based on said color mosaic-pattern information, The brightness image generation 
step which uses said color mosaic image for said the 1st and 2nd color difference image, 
and a list, and generates a brightness image, The record medium with which the 
program which the computer characterized by using said brightness image for said the 
1st and 2nd color difference image, and a list, and including the restoration step which 
restores said all color components corresponding to each pixel can read is recorded. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] From the picture signal acquired using veneer type CCD series 
etc. in the image processing system and the approach, and the list, concerning a record 
medium, this invention is used when generating the color picture signal of an extensive 
dynamic range, and it relates to a record medium at a suitable image processing system 
and a suitable approach, and a list. 
[0002] 

[Description of the Prior Art] Solid state image sensors, such as CCD (Charge Coupled 
Device) and CMOS (Complementary Mental-Oxide Semiconductor), are broadly used for 
optical metering devices, such as image pick-up equipments, such as a video camera and 
a digital still camera, components test equipment in the field of FA (Factory 
Automation), and an electronic endoscope in the field of ME (Medical Electronics). 
[0003] Generally, since the solid state image sensor itself cannot have only single 
spectral sensitivity, if it picturizes as it is, the image of single spectral sensitivity, i.e., 
monochrome, will only be obtained. Then, in order to obtain a color picture using one 
solid state image sensor, generally the method picturized with different spectral 
sensitivity for every pixel, i.e., a different color for every pixel, is used widely. 
[0004] A color filter is used as an approach of changing a color for every pixel. For 
example, each photo detector arranged in the image pick-up side of a solid state image 
sensor is covered using either of the filters of three kinds of colors, R, G, and B. Since 
each pixel of the picturized image will have only one kind of color component by this, the 
picturized image turns into a mosaic-like image (a color mosaic image is described 
hereafter) about a color. 

[0005] The technique in which all pixels generate the image which has each component 
of R, G, and B is conventionally developed by performing a predetermined image 
processing to the color mosaic image obtained by making it such. 

[0006] In addition, each photo detector arranged in the image pick-up side of a solid 
state image sensor is not restricted to the combination of the color of a wrap filter by 
three colors of R, G, and B, for example, no less than four colors of G, C (cyanogen), M 
(Magenta), and Y (Hierro) are used. 

[0007] In such an image processing, the effect to the image quality resulting from the 
sampling frequencies between each color differing poses a problem. For example, when 
the mosaic array of a color is making the Bayer array, the sampling frequency of R or B 
is 1/2 of the sampling frequency of G. In addition, although it is possible to unify the 
sampling frequency of each color, it is impossible to synchronize the phase. 
[0008] Thus, when the sampling frequencies of each color differ, phase contrast arises 



for each color component restored by the image processing, and it has become the big 
cause by which it is observed as color moire and spoils image quality in an output image. 
[0009] The technique of the image processing aiming at controlling generating of this 
color moire conventionally is proposed. Hereafter, the technique of such an image 
processing is explained. 

[00 10] The approach of interpolating a color so that the local ratio of each color may be 
held as 1st conventional technique can be mentioned. This approach is assumed that 
the direction of the object color of a photographic subject seldom changes in a partial 
field. The direction of the object color is described by the ratio of each color. For example, 
in nearby Point x and nearby Point y, the ratio of R and G presupposes that it is equal. 
That is, suppose that it is R(x) / G(x) =R(y)/G (y). the ratio of the color in the nearby 
point y if G (x) in Point x is known - R (x) is computable if R(y)/G (y) is acquired, the 
ratio of a color [ in / when the ratio of a color seldom changes in a partial field / the 
nearby point y ] - the average (R/G) L of the R/G ratio of the pixel which is the known in 
a partial field can be used instead of R(y)/G (y). That is, they are R(x) =G(x) and (R/G)L. 
Such 1st conventional technique is indicated by JP,61"501424,A. 

[0011] The approach of interpolating a color as 2nd conventional technique so that the 
ratio of the low-frequency component of each color may be held can be mentioned. L 
(R/G) which was being computed in the 1st conventional technique mentioned above by 
this approach - the ratio of the low-frequency component RL of R, and the G 
low-frequency component GL -- it approximates using RL/GL. in addition - since the 
low-frequency component RL and the G low-frequency component GL of R can calculate 
each independently even if the same pixel does not have both the components of R and 
G - a ratio - in order to calculate RL/GL, it is not necessary to interpolate only G first 
[0012] 

[Problem(s) to be Solved by the Invention] By the way, with the 1st and 2nd 
conventional techniques explained above, the array (it is hereafter described as a color 
mosaic array) of the color of the pixel of an applicable color mosaic image is limited, and 
the technical problem which cannot control generating of color moire effectively 
occurred to the color mosaic image of the color mosaic array of arbitration. 
[0013] This invention is made in view of such a situation, and in case each pixel 
generates the restoration image which has all the color components of two or more color 
.components from the color mosaic image of the color mosaic array of arbitration, it aims 
at enabling it to inhibit generating of color moire. 
[0014] 

[Means for Solving the Problem] 1st color difference image generation means by which 



the image processing system of this invention generates the 1st color difference image 
corresponding to a color mosaic image based on the color mosaic-pattern information 
which shows the array of the color component of a color mosaic image, The 2nd color 
difference image generation means which generates the "2nd color difference image 
corresponding to a color mosaic image based on color mosaic-pattern information, It is 
characterized by using a color mosaic image for the 1st and the 2nd color difference 
image, and a list, and including a brightness image generation means to generate a 
brightness image, and a restoration means to use a brightness image for the 1st and the 
2nd color difference image, and a list, and to restore all the color components 
corresponding to each pixel. 

[0015] Said 1st and 2nd color difference image generation means graduate the 1st color 
component of a color mosaic image. Color components other than the 1st smoothing 
means which generates the 1st smoothing image, and the 1st [ of a color mosaic image ] 
color component are graduated. A subtraction means to subtract the corresponding color 
component of a pixel of the 2nd smoothing means which generates the 2nd smoothing 
image, and the 1st smoothing image and the 2nd smoothing image, and to generate a 
color difference component can be included. 

[0016] Said 1st and 2nd smoothing means can be made to generate the 1st or 2nd 
smoothing image using direction alternative data smoothing. 

[0017] Said brightness image generation means can use a color mosaic image for the 1st 
and the 2nd color difference image, and a list, and can include a brightness candidate 
image generation means to generate a brightness candidate image, and a noise rejection 
means to remove the noise component of a brightness candidate image and to generate 
a brightness image. 

[0018] Said noise rejection means can be made to generate a brightness image by 
removing the noise component of a brightness candidate image using direction 
alternative data smoothing. 

[0019] The image processing system of this invention can perform gradation transform 
processing to a color mosaic image, and can include further the 1st and the 2nd color 
difference image generation means, and a gray-scale -conversion means to supply a list 
at a brightness image generation means. 

[0020] The image processing system of this invention can include further a gradation 
inverse transformation means to perform gradation inverse transformation processing 
corresponding to gradation transform processing, to all the color components 
corresponding to each pixel restored by the restoration means. 

[0021] The 1st color difference image generation step to which the image-processing 



approach of this invention generates the 1st color difference image corresponding to a 
color mosaic image based on the color mosaic-pattern information which shows the 
array of the color component of a color mosaic image, The 2nd color difference image 
generation step which generates the 2nd color difference image corresponding to a color 
mosaic image based on color mosaic-pattern information, It is characterized by using a 
color mosaic image for the 1st and the 2nd color difference image, and a list, and 
including the brightness image generation step which generates a brightness image, 
and the restoration step which uses a brightness image for the 1st and the 2nd color 
difference image, and a list, and restores all the color components corresponding to each 
pixel. 

[0022] The 1st color difference image generation step to which the program of the record 
medium of this invention generates the 1st color difference image corresponding to a 
color mosaic image based on the color mosaic-pattern information which shows the 
array of the color component of a color mosaic image, The 2nd color difference image 
generation step which generates the 2nd color difference image corresponding to a color 
mosaic image based on color mosaic-pattern information, It is characterized by using a 
color mosaic image for the 1st and the 2nd color difference image, and a list, and 
including the brightness image generation step which generates a brightness image, 
and the restoration step which uses a brightness image for the 1st and the 2nd color 
difference image, and a list, and restores all the color components corresponding to each 
pixel. 

[0023] It sets to the program of a record medium at the image processing system of this 
invention and an approach, and a list. It is based on the color mosaic-pattern 
information which shows the array of the color component of a color mosaic image. The 
1st color difference image corresponding to a color mosaic image is generated, and it is 
based on color mosaic-pattern information. The 2nd color difference image 
corresponding to a color mosaic image is generated, a color mosaic image is used for the 
1st and the 2nd color difference image, and a list, a brightness image is generated, a 
brightness image is used for the 1st and the 2nd color difference image, and a list, and 
all the color components corresponding to each pixel are restored. 
[0024] 

[Embodiment of the Invention] Drawing 1 shows the example of a configuration of the 
digital still camera which is the gestalt of 1 operation of this invention. The digital still 
camera concerned divides roughly and consists of optical system, a signal-processing 
system, a recording system, a display system, and a control system. 

[0025] Optical system consists of a lens 1 which condenses the optical image of a 



photographic subject, diaphragm 2 which adjusts the quantity of light of an optical 
image, and CCD series 4 which carries out photo electric conversion of the condensed 
optical image, and is changed into the electrical signal of an extensive dynamic range. 
[0026] A signal-processing system consists of the image -processing sections 7 which 
perform a predetermined image processing to the digital signal inputted from A/D 
converter 6 which changes into a digital signal the analog signal which the correlation 
duplex sampling circuit (CDS) 5 which reduces a noise, and the correlation duplex 
sampling circuit 5 output, and A/D converter 6 by sampling the electrical signal from 
CCD series 4. In addition, about the detail of the processing which the image-processing 
section 7 performs, it mentions later. 

[0027] A recording system encodes the picture signal which the image-processing 
section 7 processed, records it on memory 9, and it is being begun to read it, it is decoded, 
and consists of CODEC (Compression/Decompression)8 supplied to the 
image -processing section 7, and memory 9 which memorizes a picture signal. 
[0028] A display system consists of displays 12 which consist of D/A converter 10 which 
analog-izes the picture signal which the image-processing section 7 processed, a video 
encoder 11 which encodes the analog-ized picture signal to the video signal of the format 
which suits the latter display 12, LCD (LiquidCrystal Display) which functions as a 
finder by displaying the image corresponding to the video signal inputted. 
[0029] a control system - CCD series - four - or - an image processing - the section - 
seven - actuation - timing - controlling - a timing generator - (-- TG --) " three a 
user -- a shutter - timing - others - a command - inputting " actuation - an input - 
the section - 13 - and The program for control which controls drive 15 and is 
memorized by a magnetic disk 16, an optical disk 17, a magneto-optic disk 18, or 
semiconductor memory 19 is read. It consists of control sections 14 which consist of a 
CPU (Central ProcessingUnit) which controls the whole digital still camera based on 
the command from a user inputted from the read program for control, and the actuation 
input section 13. 

[0030] In the digital still camera concerned, incidence of the optical image (incident 
light) of a photographic subject is carried out to CCD series 4 through a lens 1 and 
diaphragm 2, and after a noise is removed by the correlation duplex sampling circuit 5 
and the electrical signal which photo electric conversion was carried out and was 
acquired by CCD series 4 is digitized by A/D converter 6, the temporary storage of it is 
carried out to the image memory which the image-processing section 7 builds in. 
[0031] In addition, in the usual condition, it is made as [ overwrite / continuously / by 
the fixed frame rate / a picture signal ] by control to the signal-processing system by the 



timing generator 3 in the image memory which the image-processing section 7 builds in. 
The picture signal of the image memory which the image-processing section 7 builds in 
is changed into an analog signal by D/A converter 10, and the image which is changed 
into a video signal by the video encoder 11, and corresponds with it is displayed on a 
display 12. 

[0032] The display 12 is also playing a role of the finder of the digital still camera 
concerned. When a user pushes the shutter carbon button contained in the actuation 
input section 13, a control section 14 incorporates the picture signal immediately after 
pushing a shutter carbon button to a timing generator 3, and makes a signal-processing 
system control so that a picture signal is not overwritten by the image memory of the 
image-processing section 7 after that. Then, CODEC8 encodes and the image data 
written in the image memory of the image-processing section 7 is recorded on memory 9. 
Incorporation of the image data of one sheet is completed by actuation of the above 
digital still cameras. 

[0033] Next, the outline of actuation of the digital still camera concerned is explained 
with reference to drawing 2 . The digital still camera concerned picturizes a 
photographic subject by the different color and the sensibility for every pixel by image 
pick-up processing of the optical system centering on CCD series 4, and obtains the 
image (hereafter, it is described as a color and a sensibility mosaic image, and the detail 
is mentioned later) with which a color and sensibility became mosaic-like. Then, the 
image obtained by image pick-up processing is changed into the image which each pixel 
has all color components, and has the sensibility of homogeneity by the 
signal-processing system centering on the image-processing section 7. Processing of the 
signal-processing system centering on the image-processing section 7 transformed to 
the image which each pixel has all color components for a color and a sensibility mosaic 
image, and has the sensibility of homogeneity hereafter is described to be also 
DEMOZAIKU processing. 

[0034] For example, when a photographic subject as shown in drawing 3 is photoed, a 
color and a sensibility mosaic image as shown in drawing 4 by image pick-up processing 
are obtained, and it is changed into the image in which each pixel has the sensibility of 
all color components and homogeneity by the image processing. That is, the original 
color of the photographic subject shown in drawing 3 from the color and sensibility 
mosaic image shown in drawing 4 is restored. 

[0035] Next, the color component of the pixel which constitutes a color and a sensibility 
mosaic image and the array pattern (it is hereafter described as a color and a sensibility 
mosaic pattern) PI of sensibility thru/or 14 are shown in drawing 5 thru/or drawing 18 . 



In addition, there is combination of four colors which consist of Y (yellow), M (Magenta), 
C (cyanogen), and G (green) besides the combination of three colors which consist of R 
(red), G (green), and B (blue) as a combination of the color which constitutes a color and 
a sensibility mosaic pattern. There are a three-stage which added the sensibility S2 
besides [ which consists of SO and SI ] two steps as a phase of sensibility, and four steps 
which added sensibility S3 further. In addition, in drawing 5 thru/or drawing 14 , each 
square supports 1 pixel, an English character shows the color, and the figure shows the 
sensibility as a suffix of an English character. For example, the pixel displayed as GO 
shows that a color is G (green) and sensibility is SO. Moreover, suppose that it is high 
sensitivity more, so that a figure is large about sensibility. 

[0036] A color and the sensibility mosaic pattern PI thru/or P14 can be classified 
according to the 1st thru/or the 4th description shown below. 

[0037] The 1st description is that they are arranged in the shape of a grid, when the 
pixel which they are arranged in the shape of a grid, and has the color same irrespective 
of sensibility when the pixel which has the same color and sensibility is observed is 
observed. The 1st description is explained with reference to the color and the sensibility 
mosaic pattern Pi shown in drawing 5 . 

[0038] In the color and the sensibility mosaic pattern Pi of drawing 5 , they are 21/2 of 
spacing horizontally, and, perpendicularly, the shape of a grid is arranged at 23/2 of 
spacing so that clearly [ when the pixel whose color is R irrespective of sensibility is 
observed / if a drawing is seen in the condition of having made it rotating in the 
clockwise direction only 45 degrees ]. Moreover, when the pixel whose color is B 
irrespective of sensibility is observed, they are arranged similarly. When the pixel 
whose color is G irrespective of sensibility is observed, the shape of a grid is arranged at 
21/2 of spacing to that they are horizontal and a perpendicular direction. 
[0039] A color and sensibility mosaic patterns P2, P4, P6, P8, P9, P10, Pll, and P13 
besides the color and the sensibility mosaic pattern PI shown in drawing 5 have the 1st 
description. 

[0040] When the 2nd description observes the pixel which has the same color and 
sensibility, they are arranged in the shape of a grid. And when the pixel which has the 
sensibility same irrespective of a color is observed, they are arranged in the shape of a 
grid. And when the pixel of arbitration is observed, it is that all the colors contained in a 
color and the sensibility mosaic pattern concerned are contained in the color which the 
pixel and the 4 pixels [ which is located vertically and horizontally ] a total of 5 pixels 
have. 

[0041] A color and sensibility mosaic patterns P5, P7, P8, P9, P12, and P14 besides the 



color and the sensibility mosaic pattern P3 shown in drawing 7 have the 2nd description 
[0042] The 3rd description is that it has the 1st description, three kinds of colors are 
used further, and they are making the Bayer (Bayer) array. The 3rd description is 
explained with reference to the color and the sensibility mosaic pattern P2 shown in 
drawing 6 . 

[0043] In the color and the sensibility mosaic pattern P2 of drawing 6 , when the pixel 
whose color is G irrespective of sensibility is observed, they are arranged in checkers at 
intervals of a pixel. When the pixel whose color is R irrespective of sensibility is 
observed, they are arranged at intervals of a line. Moreover, when the pixel whose color 
is B irrespective of sensibility is observed, it is similarly arranged at intervals of a line. 
Therefore, it can be said that this pattern P2 will be a Bayer array if only the color of a 
pixel is observed. 

[0044] In addition, a color and sensibility mosaic patterns P10 and Pll besides the color 
and the sensibility mosaic pattern P2 of drawing 6 have the 3rd description. 
[0045] The 4th description is that those arrays are making the Bayer array, when the 
pixel which has the 2nd description and has the still more nearly same sensibility is 
observed. The 4th description is explained with reference to the color and the sensibility 
mosaic pattern P3 shown in drawing 7 . 

[0046] In the color and the sensibility mosaic pattern P3 of drawing 7 , when only the 
pixel of sensibility SO is observed, if only 45 slant leans and looks at a drawing, they 
vacate 21/2 of spacing, and are making the Bayer array so that clearly. Moreover, when 
only the pixel of sensibility Si is observed, they are making the Bayer array similarly. 
[0047] In addition, a color and sensibility mosaic patterns P5 and P12 besides the color 
and the sensibility mosaic pattern P3 of drawing 7 have the 4th description. 
[0048] By the way, in relation to the color and the sensibility mosaic pattern PI shown 
in drawing 5 thru/or drawing 18 thru/or P14, it is hereafter described as "the mosaic 
array of a color" irrespective of the sensibility of a pixel only paying attention to a color. 
Moreover, only paying attention to sensibility, it is described as "the mosaic array of 
sensibility" irrespective of a color. 

[0049] Next, how to realize the color and sensibility mosaic pattern mentioned above in 
CCD series 4 is explained. 

[0050] About the mosaic array of a color, it realizes among a color and a sensibility 
mosaic pattern by arranging the color filter on chip which makes the top face of the 
photo detector of CCD series 4 penetrate only the light of a different color for every pixel. 
[0051] About the mosaic array of sensibility, it realizes by the optical approach or the 
electronic approach among a color and a sensibility mosaic pattern. 



[0052] How to realize the mosaic array of sensibility optically is explained. Drawing 19 
shows the cross section of the photo detector of CCD series 4. The lens 21 on chip is 
formed in the up front face of a photo detector. The lens 21 on chip is made as [ condense 
/ the incident light from the drawing upper part / by the photodiode (PD) 23 ]. The color 
filter 22 on chip restricts the wavelength band of incident light (only a specific 
wavelength band is made to penetrate). The photodiode 23 is formed into the wafer at 
the lower part of a photo detector. A photodiode 23 produces a charge corresponding to 
the inputted quantity of light. The perpendicular register 26 is formed in both the sides 
of a photodiode 21. The perpendicular register drive electrode 25 which drives the 
perpendicular register 21 is wired in the upper part of the perpendicular register 26. 
[0053] Since the perpendicular register 25 is a field to which the charge produced with 
the photodiode 23 is transmitted, the perpendicular register 26 and the perpendicular 
register drive electrode 25 are shaded with shielding 24 so that a charge may not arise 
there. Only the upper part of a photodiode 23 is carrying out opening of the shielding 24, 
and it is made as [ reach / incident light passes the opening part and / a photodiode 23 ]. 
[0054] The sensibility of each photo detector is changeable using CCD series 4 
constituted as explained above (the amount of incident light to a photodiode 23 can be 
changed). 

[0055] For example, as shown in drawing 20 , the quantity of light condensed can be 
changed by the existence of installation of the lens 21 on chip. Moreover, as shown, for 
example in drawing 21 , the permeability of light is changeable by installing the neutral 
density filter 31 above the color filter 22 on chip (or lower part). Moreover, as shown, for 
example in drawing 22 , the amount of incident light to a photodiode 23 can be changed 
by changing the area of the opening part of shielding 24. 

[0056] Next, two kinds of methods of realizing the mosaic array of sensibility 
electronically are explained. 

[0057] For example, by changing the timing of control explains the 1st method of setting 
two photo detectors as different sensibility with reference to drawing 23 to two 
adjoining photo detectors (the 1st and 2nd photo detectors). 

[0058] Drawing 23 (A) shows the exposure period of CCD series 4. This drawing (B) 
shows the timing of the pulse voltage which orders it charge ******** m This drawing (C) 
shows the timing to which the control voltage which orders it a charge transfer is given. 
This drawing (D) shows the timing of the pulse voltage which orders it charge read-out 
to the 1st photo detector. This drawing (E) shows change of the amount of charges 
accumulated in the 1st photo detector corresponding to a charge ****** pulse voltage 
and a charge read-out pulse voltage being given. This drawing (F) shows the timing of 



the pulse voltage which orders it charge read-out to the 2nd photo detector. This 
drawing (G) shows change of the amount of charges accumulated in the 2nd photo 
detector corresponding to a charge ****** pulse voltage and a charge read-out pulse 
voltage being given. 

[0059] It is supplied like, and in the 1st method of realizing the mosaic array of 
sensibility electronically, a charge ****** pulse voltage is supplied in order [ which 
resets a charge only once to predetermined timing during an exposure period ] to sweep 
out a charge from a photodiode 23 in common to the 1st and 2nd photo detectors in 
addition to an exposure period and to carry out (it is made to reset). 

[0060] A wave electrical potential difference for a charge transfer electrical potential 
difference to make a charge transmitting to the perpendicular register 26 in common to 
the 1st and 2nd photo detectors in addition to an exposure period is supplied, and a 
charge transfer electrical potential difference is not supplied so that a transfer of the 
charge from the perpendicular register 26 may be suspended during an exposure period. 
[0061] A charge read-out pulse voltage is supplied to different timing to each photo 
detector. To the 1st photo detector, the 1st charge read-out pulse voltage is supplied, and 
the 2nd charge read-out pulse voltage is supplied just before the termination during an 
exposure period just before the supply timing (this drawing (B)) of the charge ****** 
pulse voltage in an exposure period. 

[0062] consequently, the amount of stored charge of the 1st photo detector of with the 
1st time and a charge read-out pulse voltage [ 2nd ] supply timing which boils, 
respectively and can be set is read from the 1st photo detector to the perpendicular 
register 26. In addition, during the exposure period, since the transfer of the charge of 
the perpendicular register 26 stops, these 2 times of the amounts of read-out charges 
are added within the perpendicular register 26, and it is made as [ transmit / from the 
perpendicular register 26 / as data of the frame same after exposure period 
termination ]. 

[0063] On the other hand, to the 2nd photo detector, a charge read-out pulse voltage is 
supplied only once just before the supply timing of the charge ****** pulse voltage in an 
exposure period. Consequently, the amount of stored charge of the 2nd photo detector in 
the supply timing of 1 time of a charge read-out pulse voltage is read from the 2nd photo 
detector to the perpendicular register 26. In addition, since the transfer of the charge of 
the perpendicular register 23 stops during the exposure period, the stored charge read 
from the 2nd photo detector is made as [ transmit / from the perpendicular register 26 / 
as data of the same frame as the stored charge read from the 1st photo detector after 
exposure period termination ]. 



[0064] As mentioned above, by changing the control timing to the 1st photo detector and 
2nd photo detector, respectively, it can set up so that the amount of stored charge by 
which photo detector husks reading appearance of the 1st is carried out during the same 
exposure period may differ from the amount of stored charge read from the 2nd photo 
detector, i.e., sensibility. 

[0065] By the way, by the 1st method of realizing the mosaic array of sensibility 
electronically, the point that the information on a photographic subject covering the 
whole region in an exposure period is immeasurable depending on a photo detector is a 
problem. 

[0066] Next, the 2nd method of realizing the mosaic array of sensibility electronically is 
explained with reference to drawing 31 . This drawing (A) thru/or this drawing (G) like 
drawing 23 (A) thru/or drawing 23 (G), respectively The exposure period of CCD series 4, 
the timing of the pulse voltage which orders it charge ******** ? The timing to which the 
control voltage which orders it a charge transfer is given, the timing of the pulse voltage 
which orders it charge read-out to the 1st photo detector, Change of the amount of 
charges accumulated in the 1st photo detector corresponding to a charge ****** pulse 
voltage and a charge read-out pulse voltage being given, Change of the amount of 
charges accumulated in the 2nd photo detector corresponding to the timing of the pulse 
voltage which orders it charge read-out to the 2nd photo detector, a charge ****** pulse 
voltage, and a charge read-out pulse voltage being given is shown. 

[0067] In the 2nd method of realizing the mosaic array of sensibility electronically, a 
charge ****** pulse voltage and a charge read-out pulse voltage are repeatedly supplied 
two or more times during an exposure period. 

[0068] That is, about a charge ****** pulse voltage, multiple-times supply of the group 
of a 1st charge ****** pulse voltage and a 2nd charge ****** pulse voltage is carried out 
during an exposure period in common to the 1st and 2nd photo detectors. About a 
charge read-out pulse voltage, to the 1st photo detector, the 1st charge read-out pulse 
voltage is supplied just before a 1st charge ****** pulse voltage for every group of a 1st 
time and 2nd charge ****** pulse voltage, and the 2nd charge read-out pulse voltage is 
supplied just before the charge ****** pulse voltage which is the 2nd time. On the other 
hand, to the 2nd photo detector, a charge read-out pulse voltage is supplied only once for 
every group of a charge ****** pulse voltage just before a 1st charge ****** pulse 
voltage. 

[0069] Consequently, the amount of stored charge of the 1st photo detector in with a 
charge read-out pulse voltage [ 1st ] supply timing and the amount of stored charge of 
the 1st photo detector in with a charge read-out pulse voltage [ 2nd ] supply timing are 



read from the 1st photo detector for every group of a 1st time and 2nd charge ****** 
pulse voltage. In addition, since the transfer of the charge of the perpendicular register 
26 is suspended during the exposure period, the amount of charges read by a unit of 2 
times for every groups of these is added with the perpendicular register 26. The amount 
of stored charge of the 2nd photo detector in the supply timing of the charge read-out 
pulse voltage supplied only once for every group of a 1st time and 2nd charge ****** 
pulse voltage is read from the 2nd photo detector. The amount of charges read by a unit 
of 1 time for every groups of these is added with the perpendicular register 26. 
[0070] By the 2nd method of realizing electronically the mosaic array of sensibility 
which was explained above, since read-out of a charge is repeated two or more times in 
an exposure period, it becomes possible to measure the information on a photographic 
subject covering the whole region in an exposure period. 

[0071] In addition, generally in relation to the 1st and 2nd methods of realizing 
electronically the mosaic array of the sensibility mentioned above, read-out control of 
CCD series 4 is impressed to the perpendicular register drive electrode 25 wired for 
every level Rhine. For example, what is necessary is just to perform some amelioration 
to which a different read-out pulse voltage for every Rhine is applied, since what is 
necessary is just to use the electrode structure in order to realize the mosaic array of 
sensibility which changes sensibility for every level Rhine like the color and the 
sensibility mosaic pattern PI shown in drawing 5 . Furthermore, in the CCD series of 
the progressive scan with the perpendicular register of a three-phase-circuit drive, the 
mosaic array of the arbitration by two-step sensibility is electronically realizable by 
devising the electrode structure. 

[0072] Drawing 25 shows the 1st electrode structure of the polish recon electrode for a 
perpendicular transfer by electrode wiring used in order to realize the mosaic array of 
the sensibility which has two steps of sensibility. Drawing 26 shows the sectional view 
of the CCD series in segment aa' in drawing of drawing 25 . Since it has connected with 
the electrode of the pixel which adjoins on the same level Rhine, the electrode on the 
same level Rhine synchronizes and the 1st phase perpendicular register drive electrode 
42 and the 2nd phase perpendicular register drive electrode 43 drive it. On the other 
hand, since it has connected with the electrode of the pixel which adjoins on the same 
vertical lines, the electrode on the same vertical lines synchronizes and the 3rd phase 
perpendicular register drive electrode 44 drives it. Moreover, the 2nd phase 
perpendicular register drive electrode 43 and the 3rd phase perpendicular register drive 
electrode 44 are made as [ start / on the read-out gate 41 contiguous to the 
corresponding photodiode 23 ]. 



[0073] Therefore, when it reads to the 2nd phase perpendicular register drive electrode 
43 or the 3rd phase perpendicular register drive electrode 44 and a pulse is impressed, 
it is possible to transmit the charge which removes the barrier of the read-out gate 41 
temporarily, and is accumulated in the corresponding photodiode 23 to the 
perpendicular register 26. Hereafter, the electrode structure shown in drawing 25 and 
drawing 26 is described to be the electrode structure of OR mold. 

[0074] Drawing 27 shows the 2nd electrode structure of the polish recon electrode for a 
perpendicular transfer by electrode wiring used in order to realize the mosaic array of 
the sensibility which has two steps of sensibility. It is the same as that of the sectional 
view having also shown the cross section of the CCD series in segment aa' in drawing of 
drawing 27 in drawing 26 . That is, also in the 2nd electrode structure, like the 1st 
electrode structure, since it has connected with the electrode of the pixel which adjoins 
on the same level Rhine, the electrode on the same level Rhine synchronizes and the 1st 
phase perpendicular register drive electrode 42 and the 2nd phase perpendicular 
register drive electrode 43 drive it. Since it has connected with the electrode of the pixel 
which adjoins on the same vertical lines like the 1st electrode structure, the electrode on 
the same vertical lines synchronizes and the 3rd phase perpendicular register drive 
electrode 44 drives it. 

[0075] However, the point currently made as [ start / along with a part for the side edge 
of the photodiode 23 concerned, it is arranged on the read-out gate 41 contiguous to the 
photodiode 23 with which the 3rd phase perpendicular register drive electrode 44 
corresponds, and the part into which the 2nd phase perpendicular register drive 
electrode 43 was processed long and slender so that it might adjoin subsequently to it 
reads, and / the gate 41 ] differs from the 1st electrode structure. 

[0076] Therefore, when it reads only to one side among the 2nd phase perpendicular 
register drive electrode 43 and the 3rd phase perpendicular register drive electrode 44 
and a pulse is impressed, the barrier of the read-out gate 41 cannot be removed. The 
barrier of the read-out gate 41 is removed, and in order to transmit the charge 
accumulated in the photodiode 23 to the perpendicular register 26, it is necessary to 
read to coincidence and to impress a pulse to the 2nd phase perpendicular register drive 
electrode 43 and the 3rd phase perpendicular register drive electrode 44. Hereafter, the 
electrode structure shown in drawing 27 is described to be the electrode structure of an 
AND mold. 

[0077] By using combining the electrode structure of OR mold explained above, and the 
electrode structure of an AND mold within one CCD series, the mosaic array of the 
arbitration by two-step sensibility can be built. For example, what is necessary is just to 



combine the electrode structure of OR mold, and the electrode structure of an AND mold, 
as shown in drawing 28 in order to realize the mosaic array of sensibility among the 
color and the sensibility mosaic pattern Pi shown in drawing 5 . 

[0078] If drawing 5 is compared with drawing 28 , the electrode structure of an AND 
mold will be adopted as low sensibility SO pixel among two steps of sensibility SO and Si, 
and the electrode structure of OR mold will be adopted as the pixel of high sensitivity Si 
so that clearly. Thus, if it reads to the 2nd phase perpendicular register drive electrode 
43 and a pulse voltage is impressed to CCD series 4 constituted combining the electrode 
structure of OR mold and an AND mold Charge read-out is performed only by the pixel 
of OR mold, and if it reads to coincidence and a pulse voltage is impressed to the 2nd 
phase perpendicular register drive electrode 43 and the 3rd phase perpendicular 
register drive electrode 44, charge read-out will come to be performed in both OR mold 
and an AND mold, i.e., all pixels. 

[0079] In addition, the supply timing of a pulse voltage to the 2nd phase perpendicular 
register drive electrode 43 and the 3rd phase perpendicular register drive electrode 44 
In with a charge read-out pulse voltage [ of this drawing (D) among the control timing 
shown in drawing 23 (or drawing 24 ) / 1st ] supply timing, and the supply timing of the 
charge read-out pulse voltage of this drawing (F) If both the 2nd phase and the 3rd 
phase are driven and it is made to drive only the 2nd phase in with a charge read-out 
pulse voltage [ of this drawing (D) / 2nd ] supply timing, the pixel of the electrode 
structure of OR mold will serve as high sensitivity SI, and the pixel of the electrode 
structure of an AND mold will serve as the low sensibility SO. 

[0080] By the same approach, the mosaic array of the sensibility which has two steps of 
other sensibility can be built. For example, in order to realize the mosaic pattern of 
sensibility among the color and the sensibility mosaic pattern P2 shown in drawing 6 , 
OR mold and an AND mold are combined as shown in drawing 29 . In order to realize 
the mosaic pattern of sensibility among the color and the sensibility mosaic pattern P3 
shown in drawing 7 , OR mold and an AND mold are combined as shown in drawing 30 . 
In order to realize the mosaic pattern of sensibility among the color and the sensibility 
mosaic pattern P4 shown in drawing 8 , OR mold and an AND mold are combined as 
shown in drawing 31 . In order to realize the mosaic pattern of sensibility among the 
color and the sensibility mosaic pattern P5 shown in drawing 9 , OR mold and an AND 
mold are combined as shown in drawing 32 . 

[0081] Next, although DEMOZAIKU processing of the image -processing system 
centering on the image-processing section 7 is explained, the definition of the position 
coordinate of a pixel used in the following explanation before that is explained with 



reference to drawing 33 . 

[0082] Drawing 33 shows the system of coordinates (x y) which show the location of the 
pixel on an image. That is, the lower left edge of an image is set to (0, 0), and the top 
right corner of an image is set to (xmax, ymax). Each pixel expressed with ** all over 
drawing has the breadth and the dip of die length 1, and is arranged on the grid. It 
follows, for example, the coordinates of the core of the pixel of a lower left edge are (0.5, 
0.5), and the coordinates of the core of the pixel of a top right corner are (xmax-0.5, 
ymax-0.5). Moreover, in the following explanation, although a phase may use half-pixel 
gap ************ (pixel data of the location expressed with - all over drawing) in all 
directions to each pixel expressed with **, the coordinates of the image data from which 
the phase shifted in all directions to the pixel of a lower left edge only in the half-pixel 
are (l, l), for example. 

[0083] Next, drawing 34 shows the outline of DEMOZAIKU processing of the 1st of the 
image-processing system centering on the image -processing section 7. 
[0084] The 1st DEMOZAIKU processing consists of the sensibility equalization 
processing which equalizes sensibility and generates a color mosaic image, and the color 
correction processing which restores the RGB component of each pixel of a color and the 
sensibility mosaic image M, without changing the color of the pixel of the color and 
sensibility mosaic image obtained by processing of an image pick-up system, as shown 
in drawing 34 . 

[0085] The outline of the 1st sensibility equalization processing in the 1st DEMOZAIKU 
processing is explained with reference to drawing 35 thru/or drawing 37 . Drawing 35 
thru/or drawing 37 show the predetermined pixel array of one line of the image 
processed. X0 shows that a color component is X (for example, R (red)), and two steps of 
sensibility are SO of SO and SI. XI It is shown that a color component is X and two steps 
of sensibility are Si of SO and SI. Y0 A color component is Y (for example, G (green)), it 
is shown that two steps of sensibility are SO of SO and Si, a color component is Y and Yl 
shows that two steps of sensibility are SI of SO and Si. The pixel of sensibility SO 
attenuates the reinforcement of incident light at a predetermined rate, and measures 
the strength of the light, and the pixel of sensibility Si measures the strength of the 
light, without attenuating the reinforcement of incident light. Moreover, the axis of 
abscissa of this drawing shows the location on Rhine of a pixel, and the die length of a 
vertical line shows the pixel value of a corresponding pixel. 

[0086] The 1st sensibility equalization processing in the 1st DEMOZAIKU processing 
can be classified to two steps of processings. Drawing 35 shows the pixel value of the 
predetermined pixel of one line of a color and a sensibility mosaic image before 1st 



sensibility equalization processing is performed. In addition, Curve X shows the 
intensity distribution of the color X of incident light, and Curve Y shows the intensity 
distribution of a color Y. 

[0087] When threshold thetaH shows the saturation level of CCD series 4 and the 
reinforcement of incident light exceeds threshold thetaH, the reinforcement cannot be 
measured correctly but the measured value turns into a value equal to threshold thetaH. 
Threshold thetaL shows the noise level of CCD series 4, and it gets down from it, and 
also when the reinforcement of incident light is smaller than threshold thetaL, the 
reinforcement cannot be measured correctly but the measured value turns into a value 
equal to threshold thetaL. 

[0088] An effectiveness distinction result is information which shows whether the 
information which shows whether each pixel has measured the reinforcement of 
incident light correctly, i.e., the measured pixel value of each pixel, is effective V (Valid), 
or it is Invalid I (Invalid). 

[0089] The scaling of the pixel value of the pixel of sensibility SO is carried out by the 1st 
step of processings of the 1st sensibility equalization processing using the relative ratio 
of the sensibility SO to sensibility SI. The scaling of the pixel value of the pixel of 
sensibility Si is not carried out. Drawing 36 shows the result of having performed the 
1st step of processings of the 1st sensibility equalization processing. Although, as for the 
pixel with an effective effectiveness distinction result, original optical reinforcement is 
restored by the scaling as shown in this drawing where the 1st step of processings are 
performed, as for the invalid pixel, original optical reinforcement is not restored. 
[0090] So, in the 2nd step of processings of the 1st sensibility equalization processing, 
the invalid pixel value of a pixel is interpolated using the pixel value of a pixel with the 
same effective color of the near. Drawing 37 shows the result of having performed the 
2nd step of processings of the 1st sensibility equalization processing, for example, the 
interpolation curve Y which is the invalid of the center of drawing 37 and is generated 
using the pixel value of the pixel of the color Y with near effective [ the pixel of a color 
Y ]--•-- it follows and interpolates. 

[0091] Next, the outline of the 2nd sensibility equalization processing in the 1st 
DEMOZAIKU processing is explained with reference to drawing 35 , drawing 38 , and 
drawing 39 . The 2nd sensibility equalization processing can also be classified to two 
,steps of processings. The pixel value which is the pixel which is predetermined one line 
of the color and a sensibility mosaic image before 2nd sensibility equalization processing 
is performed presupposes that it is the same as that of drawing 35 . 

[0092] By the 1st step of processings of the 2nd sensibility equalization processing, the 



pixel value in sensibility SO and the pixel value in sensibility Si are presumed, without 
changing the color of each pixel. For example, it is a color X, and about the pixel of 
sensibility SO, the pixel value in sensibility SO is used as it is, it is the color X to which 
the estimate in sensibility SI exists in near, and is interpolated using the pixel value of 
the pixel of sensibility SI. Drawing 38 shows the result of having performed the 1st step 
of processings of the 2nd sensibility equalization processing. As shown in this drawing, 
as for each pixel, it has the pixel value of the sensibility SO of the original color, and the 
pixel value of sensibility Si by having performed the 1st step of processings. 
[0093] In the 2nd step of processings of the 2nd sensibility equalization processing, the 
pixel value of sensibility SO and the pixel value of sensibility Si are compounded for 
every pixel, and sensibility is equalized. Drawing 39 shows the result of having 
performed the 2nd step of processings of the 2nd sensibility equalization processing. 
[0094] Next, drawing 40 shows the outline of DEMOZAIKU processing of the 2nd of the 
image-processing system centering on the image -processing section 7. 
[0095] As shown in drawing 40 , the 2nd DEMOZAIKU processing changes into the 
color optimal for sensibility equalization the color of the pixel of the color and sensibility 
mosaic image obtained by processing of an image pick up system, equalizes sensibility, 
and consists of the sensibility equalization processing which generates a color mosaic 
image, and the color correction processing which restores the RGB component of each 
pixel of a color and the sensibility mosaic image M. 

[0096] The outline of the 1st sensibility equalization processing in the 2nd 
DEMOZAIKU processing is explained with reference to drawing 35 , drawing 41 , and 
drawing 42 . 

[0097] The 1st sensibility equalization processing in the 2nd DEMOZAIKU processing 
can also be classified to two steps of processings. The pixel value which is the pixel 
which is predetermined one line of the color and a sensibility mosaic image before 1st 
sensibility equalization processing is performed presupposes that it is the same as that 
of drawing 35 . 

[0098] The scaling of the pixel value of the pixel of sensibility SO is carried out by the 1st 
step of processings of the 1st sensibility equalization processing in the 2nd 
DEMOZAIKU processing using the relative ratio of the sensibility SO to sensibility Si. 
The scaling of the pixel value of the pixel of sensibility Si is not carried out. Drawing 41 
shows the result of having performed the 1st step of processings of the 1st sensibility 
equalization processing. Where the 1st step of processings are performed, as shown in 
this drawing, as for the pixel whose pixel whose effectiveness distinction result is 
effective V is Invalid I although original optical reinforcement is restored by the scaling, 



original optical reinforcement is not restored. 

[0099] So, in the 2nd step of processings of the 1st sensibility equalization processing in 
the 2nd DEMOZAIKU processing, the invalid pixel value of a pixel is interpolated using 
the pixel value of a nearby, effective pixel irrespective of the "color. Drawing 42 shows the 
result of having performed the 2nd step of processings of the 1st sensibility equalization 
processing, for example, the interpolation curve X generated using the pixel value of the 
pixel of the effective color X which adjoins the pixel concerned as it is the invalid of the 
center of drawing 41 and the pixel of a color Y is shown in drawing 42 - 1 - it is based 
and the pixel value of a color X is interpolated. 

[0100] Next, the outline of the 2nd sensibility equalization processing in the 2nd 
DEMOZAIKU processing is explained with reference to drawing 35 , drawing 43 , and 
drawing 44 . The 2nd sensibility equalization processing in the 2nd DEMOZAIKU 
processing can also be classified to two steps of processings. The pixel value which is the 
pixel which is predetermined one line of the color and a sensibility mosaic image before 
2nd sensibility equalization processing is performed presupposes that it is the same as 
that of drawing 35 . 

[0101] In the 1st step of processings of the 2nd sensibility equalization processing in the 
2nd DEMOZAIKU processing, the pixel value of the pixel of near located more in near 
irrespective of a color is used to each pixel, and the pixel value in sensibility SO and the 
pixel value in sensibility Si are presumed. For example, when the pixel which adjoins 
the pixel concerned is a color Y as estimate of the pixel of a color X, the estimate in the 
sensibility SI of a color Y and the pixel value in sensibility SI are interpolated. Drawing 
43 shows the result of having performed the 1st step of processings of the 2nd sensibility 
equalization processing. As shown in this drawing, by having performed the 1st step of 
processings, each pixel is changed into the color of the pixel which adjoined irrespective 
of the original color, and has the pixel value in sensibility SO, and the pixel value in 
sensibility Si. 

[0102] In the 2nd step of processings of the 2nd sensibility equalization processing in 
the 2nd DEMOZAIKU processing, the pixel value of sensibility SO and the pixel value of 
sensibility SI are compounded for every pixel, and sensibility is equalized. Drawing 44 
shows the result of having performed the 2nd step of processings of the 2nd sensibility 
equalization processing. 

[0103] Next, the 1st example of a configuration of the image-processing section 7 which 
mainly performs 1st DEMOZAIKU processing is explained with reference to drawing 
45 . Except for the following, especially the case where there is a notice, a color and a 
sensibility mosaic image are the color and the sensibility mosaic pattern P2 of drawing 



6 , i.e., the color of a pixel is a color of either of the three-primary-colors RGB, and 
sensibility presupposes that it is one of SO and SI. However, the configuration explained 
below and actuation can also be applied to the color and sensibility mosaic image which 
consists of three colors other than RGB, and the color and sensibility mosaic image 
which consist of four colors. 

[0104] In the 1st example of a configuration of the image-processing section 7, the color 
and sensibility mosaic image from an image pick-up system are supplied to the 
sensibility equalization section 51. The color mosaic-pattern information which shows 
the color mosaic array of a color and a sensibility mosaic image is supplied to the 
sensibility equalization section 51 and the color interpolation section 52. The sensibility 
mosaic-pattern information which shows the sensibility mosaic array of a color and a 
sensibility mosaic image is supplied to the sensibility equalization section 51. 
[0105] Based on color mosaic-pattern information and sensibility mosaic-pattern 
information, by performing sensibility equalization processing to a color and a 
sensibility mosaic image, the sensibility equalization section 51 generates the color 
mosaic image M with which sensibility was equalized, without changing the color of 
each pixel, and outputs it to the color interpolation section 52. 

[0106] The color interpolation section 52 generates the output images R, G, and B by 
performing color interpolation processing using color mosaic-pattern information to the 
color mosaic image M from the sensibility equalization section 51. 

[0107] In addition, color mosaic-pattern information is information which shows the 
class (in the case of now one color of R, G, and B) of color of each pixel of a color and a 
sensibility mosaic image, and is made by making a pixel location into an index as 
[ acquire / the information on the color component which the pixel has ]. 
[0108] Sensibility mosaic-pattern information is information which shows the class (in 
the case of now SO or Si) of sensibility of each pixel of a color and a sensibility mosaic 
image, and is made as [ acquire / the information on the sensibility of the pixel ] by 
making a pixel location into an index. 

[0109] Drawing 46 shows the 1st example of a configuration of the sensibility 
equalization section 51. The 1st example of a configuration concerned is an example of a 
configuration of the sensibility equalization section 51 which performs 1st sensibility 
equalization processing explained with reference to drawing 35 thru/or drawing 37 . 
[0110] In the 1st example of a configuration of the sensibility equalization section 51, 
the color and sensibility mosaic image from an image pick-up system are supplied to the 
sensibility compensation section 61 and the effectiveness distinction section 63. Color 
mosaic-pattern information is supplied to the lack interpolation section 64. Sensibility 



mosaic-pattern information is supplied to the sensibility compensation section 61 and 
the effectiveness distinction section 63. 

[01 11] Based on the relative sensibility value S acquired from the relative sensibility 
value LUT 62, the sensibility compensation section 61 gives sensibility compensation to 
a color and a sensibility mosaic image, and outputs it to the lack interpolation section 64. 
The relative sensibility value LUT 62 is a look-up table which outputs the relative 
sensibility value S by making sensibility of a pixel into an index. 

[0112] By comparing the pixel value of each pixel of a color and a sensibility mosaic 
image with threshold thetaH of saturation level, and thetaL of a noise level, the 
effectiveness distinction section 63 distinguishes the effectiveness of a pixel value, and 
supplies it to the lack interpolation section 64 by making the result into distinction 
information. Effective (Valid) or the information which shows an invalid (Invalid) is 
described about the pixel value of each pixel by distinction information. 
[0113] By performing lack interpolation processing to the color and sensibility mosaic 
image by which sensibility compensation was carried out based on the distinction 
information from the effectiveness distinction section 63, the lack interpolation section 
64 generates the color mosaic image M, and outputs it to the latter color interpolation 
section 52. 

[0114] Drawing 47 shows the example of a configuration of the color interpolation 
section 52. In the color interpolation section 52, the color mosaic image M from the 
sensibility equalization section 51 is supplied to the gradation transducer 71. Color 
mosaic-pattern information is supplied to the color difference image generation sections 
72 and 73 and the brightness image generation section 74. 

[0115] The gradation transducer 71 performs gradation transform processing to the 
color mosaic image M, and supplies the modulation color mosaic image Mg obtained to 
the color difference image generation sections 72 and 73 and the brightness image 
generation section 74. As gradation transform processing, conversion by the 
exponentiation function of gamma ** etc. is specifically used. 

[0116] Using the modulation color mosaic image Mg, all pixels generate the color 
difference image C which has a color difference C (= R-G) component, and supply the 
color difference image generation section 72 to the brightness image generation section 
74 and the color space conversion section 75. Using the modulation color mosaic image 
Mg, all pixels generate the color difference image D which has a color difference D (= 
B-G) component, and supply the color difference image generation section 73 to the 
brightness image generation section 74 and the color space conversion section 75. The 
brightness image generation section 74 generates the brightness image L using the 



modulation mosaic image Mg and color- difference signals C and D, and supplies it to the 
color space conversion section 75. 

[0117] The color space conversion section 75 performs color space conversion processing 
to the color difference images C and D and the brightness image L, and supplies the 
modulation image (image with which each pixel has a RGB component, respectively) 
obtained to the gradation inverse transformation section 76 thru/or 78. 
[0118] By squaring the pixel value of R component from the color space conversion 
section 75 (l/gamma), the gradation inverse transformation section 76 performs inverse 
transformation of the gray scale conversion in the gradation transducer 71, and obtains 
the output image R. By squaring the pixel value of G component from the color space 
conversion section 75 (l/gamma), the gradation inverse transformation section 77 
performs inverse transformation of the gray scale conversion in the gradation 
transducer 71, and obtains the output image G. By squaring the pixel value of B 
component from the color space conversion section 75 (l/gamma), the gradation inverse 
transformation section 78 performs inverse transformation of the gray scale conversion 
in the gradation transducer 71, and obtains the output image B. 

[0119] In addition, when the color mosaic image M supplied from the sensibility 
equalization section 51 has accomplished the Bayer array, in the color interpolation 
section 52, it may be made to perform color interpolation processing using the 
conventional approach currently indicated by JP,61"501424,A etc. 

[0120] Drawing 48 shows the example of a configuration of the color difference image 
generation section 72. In the color difference image generation section 72, the 
modulation color mosaic image Mg from the gradation transducer 71 is supplied to the 
smoothing sections 81 and 82. Color mosaic-pattern information is also supplied to the 
smoothing sections 81 and 82. 

[0121] By interpolating R component of the pixel concerned to each pixel using the pixel 
value of the pixel of near which has R component, the smoothing section 81 generates 
image R' of graduated R component, and supplies it to a subtractor 83. By interpolating 
G component of the pixel concerned to each pixel using the pixel value of the pixel of 
near which has G component, the smoothing section 82 generates image G' of graduated 
G component, and supplies it to a subtractor 83. 

[0122] a subtractor 83 - smoothing the section - 81 - from - graduating - having -- 
R - a component " an image - R - 1 a pixel - a value - from - smoothing - the 
section 82 - from - graduating " having — G - a component an image - G - 1 -- 
corresponding ~ a pixel - a pixel - a value - subtracting - things - the color difference 
image C - generating the color space conversion section 75 " supplying . 



[0123] In addition, the color difference image generation section 73 is constituted 
similarly. 

[0124] Drawing 49 shows the example of a configuration of the brightness image 
generation section 74. The brightness calculation section 91 which constitutes the 
brightness image generation section 74 computes the brightness candidate value of each 
pixel based on the modulation color mosaic image Mg, the color difference image C from 
the color difference image generation section 72, the color difference image D from the 
color difference image generation section 73, and color mosaic-pattern information from 
the gradation transducer 71, and outputs the brightness candidate value image Lc 
which consists of a brightness candidate value of each pixel to the noise rejection section 
92. 

[0125] the noise rejection section 92 is smooth to each pixel value (brightness candidate 
value) of the brightness candidate value image Lc - by compounding a degassed part 
(after-mentioned), a noise is removed and the brightness image L obtained is outputted 
to the color space conversion section 75. 

[0126] Next, the 1st DEMOZAIKU processing by the 1st example of a configuration of 
the image-processing section 7 shown in drawing 45 is explained to drawing 50 with 
reference to a flow chart. 

[0127] In step SI, based on color mosaic-pattern information and sensibility 
mosaic-pattern information, the sensibility equalization section 51 performs sensibility 
equalization processing to a color and a sensibility mosaic image, and outputs the 
obtained color mosaic image M to the color interpolation section 52. 

[0128] The detail of the 1st sensibility equalization processing by the 1st example of a 
configuration of the sensibility equalization section 51 shown in drawing 46 is explained 
with reference to the flow chart of drawing 51 . 

[0129] In step Sll, the sensibility compensation section 61 performs sensibility 
compensation processing to the inputted color and sensibility mosaic image, and 
supplies the color and sensibility mosaic image by which sensibility compensation was 
carried out to the lack interpolation section 64. 

[0130] The detail of sensibility compensation processing is explained with reference to 
the flow chart of drawing 52 . In step S21, it judges whether the sensibility 
compensation section 61 made the attention pixel all the pixels of a color and a 
sensibility mosaic image, and when it judges with having made no pixels into an 
attention pixel, it progresses to step S22. In step S22, it determines 1 pixel of sensibility 
compensation sections 61 at a time as an attention pixel one by one from the pixel at the 
lower left of a color and a sensibility mosaic image to an upper right pixel. 



[0131] In step S23, by referring to sensibility mosaic-pattern information, the sensibility 
compensation section 61 acquires the sensibility (SO or Si) of an attention pixel, and 
acquires the relative sensibility value S corresponding to the sensibility of an attention 
pixel by referring to the relative sensibility value LUT 62 further. 

[0132] In step S24, the sensibility compensation section 61 compensates the sensibility 
of the pixel value by doing the division of the pixel value of the attention pixel of a color 
and a sensibility mosaic image with the relative sensibility value S. Let the pixel value 
compensated for sensibility be the pixel value of the color and sensibility mosaic image 
by which sensibility compensation was carried out. 

[0133] Step S21 thru/or processing of S24 are repeated until it is judged with processing 
having made return and all the pixels the attention pixel at step S21. In step S21, when 
judged with having made all the pixels into the attention pixel, the return of the 
processing is carried out to step S12 of drawing 51 . 

[0134] In step S12, by performing effectiveness distinction processing to a color and a 
sensibility mosaic image, the effectiveness distinction section 63 generates the 
distinction information which shows the effectiveness of the pixel value of each pixel, 
and supplies it to the lack interpolation section 64. In addition, effective distinction 
processing of step S12 is parallel, and may be made to perform sensibility compensation 
processing of step S61. 

[0135] The detail of effectiveness distinction processing is explained with reference to 
the flow chart of drawing 53 . In step S31, it judges whether the effectiveness distinction 
section 63 made the attention pixel all the pixels of a color and a sensibility mosaic 
image, and when it judges with having made no pixels into an attention pixel, it 
progresses to step S32. In step S32, it determines 1 pixel of effectiveness distinction 
sections 63 at a time as an attention pixel one by one from the pixel at the lower left of a 
color and a sensibility mosaic image to an upper right pixel. 

[0136] In step S33, the effectiveness distinction section 63 judges whether the pixel 
value of the attention pixel of a color and a sensibility mosaic image is within the limits 
of threshold thetaL of a noise level, and threshold thetaH of saturation level, and when 
it judges with it being within the limits of a threshold, it progresses to step S34. 
[0137] In step S34, the effectiveness distinction section 63 confirms distinction 
information on an attention pixel. Processing returns to step S31. 

[0138] In step S33, when it judges with the pixel value of the attention pixel of a color 
and a sensibility mosaic image not being within the limits of a threshold, it progresses 
to step S35. In step S35, the effectiveness distinction section 63 judges whether the 
pixel value of the attention pixel of a color and a sensibility mosaic image is more than 



threshold thetaH of saturation level, and when it judges with it being more than 
threshold thetaH of saturation level, it progresses to step S36. 

[0139] In step S36, the effectiveness distinction section 63 progresses to step S34, when 
it judges with an attention pixel judging whether it is sensibility SO, and it being 
sensibility SO by referring to sensibility mosaic -pattern information, and when it judges 
with an attention pixel not being sensibility SO, it progresses to step S37. 
[0140] In step S37, the effectiveness distinction section 63 makes distinction 
information on an attention pixel an invalid. Processing returns to step S31. 
[0141] In step S35, when it judges with the pixel value of the attention pixel of a color 
and a sensibility mosaic image not being more than threshold thetaH of saturation level, 
it progresses to step S38. In step S38, the effectiveness distinction section 63 progresses 
to step S34, when it judges with an attention pixel judging whether it is sensibility Si, 
and it being sensibility Si by referring to sensibility mosaic-pattern information, and 
when it judges with an attention pixel not being sensibility SI, it progresses to step S37. 
[0142] Then, in step S31, step S31 thru/or processing of 38 are repeated until it is 
judged with having made all the pixels into the attention pixel. In step S31, when 
judged with having made all the pixels into the attention pixel, the return of the 
processing is carried out to step S13 of drawing 51 . 

[0143] In step S13, based on the distinction information from the effectiveness 
distinction section 63, the lack interpolation section 64 performs lack interpolation 
processing to the color and sensibility mosaic image by which sensibility compensation 
was carried out, and supplies the obtained color mosaic image M to the color 
interpolation section 52. 

[0144] The detail of lack interpolation processing is explained with reference to the flow 
chart of drawing 54 . In step S41, it judges whether the lack interpolation section 64 
made the attention pixel all the pixels of the color and sensibility mosaic image by 
which sensibility compensation was carried out, and when it judges with having made 
no pixels into an attention pixel, it progresses to step S42. In step S42, it determines 1 
pixel of lack interpolation sections 64 at a time as an attention pixel one by one from the 
pixel at the lower left of the color and sensibility mosaic image by which sensibility 
compensation was carried out to an upper right pixel. 

[0145] In step S43, when it judges whether the lack interpolation section 64 has the 
invalid distinction information on an attention pixel and judges with the distinction 
information on an attention pixel being invalid, it progresses to step S44. 
[0146] In step S44 the lack interpolation section 64 By referring to color mosaic-pattern 
information, it is the class (in now) of color of an attention pixel. The color of either of 



having made return and all the pixels the attention pixel at step S61. In step S61, when 
judged with having made all the pixels into the attention pixel, the return of the 
processing is carried out to step S53 of drawing 55 . 

[0158] In addition, since the color difference image generation section 72 of the 
processing whose color difference image generation section 73 generates the color 
difference image D mentioned above is the same as that of the 1st processing which 
generates the color difference image C, the explanation is omitted. 

[0159] In step S53, the brightness image generation section 74 generates the brightness 
image L using the modulation mosaic image Mg and color* difference signals C and D, 
and supplies it to the color space conversion section 75. 

[0160] The detail of brightness image generation processing of the brightness image 
generation section 74 is explained with reference to the flow chart of drawing 57 . In 
step S71, it judges whether the brightness calculation section 91 made the attention 
pixel all the pixels of the modulation color mosaic image Mg, and when it judges with 
having made no pixels into an attention pixel, it progresses to step S72. In step S72, it 
determines 1 pixel of brightness calculation sections 91 at a time as an attention pixel 
one by one from the pixel at the lower left of the modulation color mosaic image Mg to 
an upper right pixel. 

[0161] In step S73, the brightness calculation section 91 judges the class (in the case of 
now one color of the RGB) of color of an attention pixel with reference to color 
mosaic-pattern information. 

[0162] In step S73, when judged with the class of color of an attention pixel being R, 
processing progresses to step S74. In step S74, the brightness calculation section 91 
computes the pixel value corresponding to the attention pixel of the brightness 
candidate image Lc by applying the pixel value corresponding to the modulation color 
mosaic image Mg and the attention pixel of color-difference signals C and D to a degree 
type (1). 

Lc=3Mg-2 C+D ... (1) 

[0163] In step S73, when judged with the class of color of an attention pixel being G, 
processing progresses to step S75. In step S75, the brightness calculation section 91 
computes the pixel value corresponding to the attention pixel of the brightness 
candidate image Lc to a degree type (2) with the application of the pixel value 
corresponding to the modulation color mosaic image Mg and the attention pixel of 
color-difference signals C and D. 
Lc=3 Mg+C+D ... (2) 

[0164] In step S73, when judged with the class of color of an attention pixel being B, 



processing progresses to step S76. In step S76, the brightness calculation section 91 
computes the pixel value corresponding to the attention pixel of the brightness 
candidate image Lc to a degree type (3) with the application of the modulation color 
mosaic image Mg and the pixel values Mg, C, and D corresponding to the attention pixel 
of color-difference signals C and D. 
Lc=3 Mg+C-2D ... (3) 

[0165] In addition, in a formula (l) thru/or (3), Lc, Mg, C, and D are the brightness 
candidate image Lc corresponding to an attention pixel, the modulation color mosaic 
image Mg, a color-difference signal C, and the pixel value of the color difference image D, 
respectively. 

[0166] Step S71 thru/or processing of S76 are repeated until it is judged with processing 
having made return and all the pixels the attention pixel at step S71. In step S71, when 
judged with having made all the pixels into the attention pixel, processing progresses to 
step S77. 

[0167] The brightness candidate image Lc generated by step S71 explained above 
thru/or processing of S76 is supplied to the noise rejection section 92. 
[0168] In step S77, it judges whether the noise rejection section 92 made the attention 
pixel all the pixels of the modulation color mosaic image Mg, and when it judges with 
having made no pixels into an attention pixel, it progresses to step S78. In step S78, it 
determines 1 pixel of noise rejection sections 92 at a time as an attention pixel one by 
one from the pixel at the lower left of the modulation color mosaic image Mg to an upper 
right pixel. 

[0169] In step S79, the noise rejection section 92 computes inclination ** (gradient) 
corresponding to an attention pixel by applying the pixel value (brightness candidate 
value) of the pixel located in the four directions of an attention pixel to a degree type (4). 
In addition, inclination ** is a vector which uses the 1st order fine multiplier of the 
horizontal direction and perpendicular direction of an image as an element. Moreover, 
the pixel value (brightness candidate value) of the pixel located in the four directions of 
an attention pixel is set to Lc (U), Lc (D), Lc (L), and Lc (R), respectively, 
inclination **= (Lc(R)-Lc (L) and Lc (U)- Lc (D)) ... (4) 

[0170] In step S80, the noise rejection section 92 computes the horizontal smoothing 
component Hh and the vertical smoothing component Hv corresponding to an attention 
.pixel by applying the pixel value (brightness candidate value) of the pixel located in the 
four directions of an attention pixel to a degree type (5) and (6). 
Hh= (Lc(L)+Lc(R))/2 ... (5) 
Hv= (Lc(U)+Lc(D))/2 ... (6) 



[0171] In step S81, the noise rejection section 92 computes the horizontal smoothing 
contribution wh and the vertical smoothing contribution wv corresponding to absolute 
value | | ** | | of inclination ** corresponding to the attention pixel computed at step 
S79. 

[0172] When the absolute value of inclination ** is larger than 0, as shown in a degree 
type (7), the absolute value of the inner product of the inclination **/ 1 | ** | | and the 
vector (10) which normalized is subtracted from 1, and, specifically, the horizontal 
smoothing contribution wh is obtained. Moreover, as shown in a degree type (8), the 
absolute value of the inner product of the inclination **/| | ** | | and the vector (0 l) 
which normalized is subtracted from 1, and the vertical smoothing contribution wv is 
obtained. 

wh=l-|(**/l 1**1 1,(10)) | ...(7) 
wv=l-|(**/| |**| |, (0 D) | ... (8) 

[0173] When the absolute value of inclination ** is 0, the horizontal smoothing 
contribution wh and the horizontal vertical smoothing contribution wv are set to 0.5, 
respectively. 

[0174] In step S82, the noise rejection section 92 computes the pixel value (brightness 
value) of the brightness image L corresponding to an attention pixel using a degree type 
(9). 

L=Lc+(wh-Hh+wv-Hv)/(wh+wv) ... (9) 

[0175] In addition, in a formula (9), Lc and L are the pixel values of the brightness 
candidate image Lc corresponding to an attention pixel, and the brightness image L, 
respectively. 

[0176] Step S77 thru/or processing of S82 are repeated until it is judged with processing 
having made return and all the pixels the attention pixel at step S77. In step S77, when 
judged with having made all the pixels into the attention pixel, the return of the 
processing is carried out to step S54 of drawing 55 . 

[0177] In step S54, by performing color space conversion processing to the color 
difference images C and D and the brightness image L, each pixel generates the 
modulation image which has a RGB component, respectively, and supplies the color 
space conversion section 75 to the gradation inverse transformation section 76 thru/or 
78. 

[0178] The detail of color space conversion processing is explained with reference to the 
flow chart of drawing 58 . In step S91, it judges whether the color space conversion 
section 75 made the attention pixel all the pixels of the brightness image L (the color 
difference image C or the color difference image D is sufficient), and when it judges with 



having made no pixels into an attention pixel, it progresses to step S92. In step S92, it 
determines 1 pixel of color space conversion sections 75 at a time as an attention pixel 
one by one from the pixel at the lower left of the brightness image L to an upper right 
pixel. 

[0179] In step S93, the color space conversion section 75 computes the value Rg of R 
component of the modulation image corresponding to an attention pixel, the value Gg of 
G component, and the value Bg of B component by applying the pixel value of the 
brightness image L corresponding to an attention pixel, the color difference image C, 
and the color difference image D to a degree type (10), (ll), and (12). 
Rg= (L+2 C-D)/3 ... (10) 
Gg= (L-C-DV3 ... (11) 
Bg= (L-C+2DV3 ... (12) 

[0180] In addition, in a formula (10) thru/or (12), L, C, and D are the brightness image L 
corresponding to an attention pixel, a color* difference signal C, and the pixel value of 
the color difference image D, respectively. 

[0181] Step S91 thru/or processing of S93 are repeated until it is judged with processing 
having made return and all the pixels the attention pixel at step S91. In step S91, when 
judged with having made all the pixels into the attention pixel, the return of the 
processing is carried out to step S55 of drawing 55 . 

[0182] In step S55, the gradation inverse transformation section 76 generates the 
output image R to R component of each pixel of the modulation image supplied from the 
color space conversion section 75 by performing gradation inverse transformation 
processing corresponding to gradation transform processing of step S51 (1/gamma 
specifically squaring a pixel value). Similarly, the gradation inverse transformation 
section 77 generates the output image G to G component of each pixel of the modulation 
image supplied from the color space conversion section 75 by performing gradation 
inverse transformation processing corresponding to gradation transform processing of 
step S51. The gradation inverse transformation section 78 generates the output image 
B to B component of each pixel of the modulation image supplied from the color space 
conversion section 75 by performing gradation inverse transformation processing 
corresponding to gradation transform processing of step S51. The output images R, G, 
and BG are generated by color interpolation processing in which it explained above. 
[0183] By the above, the explanation about the 1st DEMOZAIKU processing by the 1st 
example of a configuration of the image-processing section 7 shown in drawing 45 is 
ended. 

[0184] Next, the 2nd example of a configuration of the sensibility equalization section 51 



which can be used instead of the 2nd example of a configuration of the sensibility 
equalization section 51 shown in drawing 46 is explained with reference to drawing 59 . 
[0185] The 2nd example of a configuration concerned is an example of a configuration 
for the sensibility equalization section 51 to perform 2nd sensibility equalization 
processing in the 1st DEMOZAIKU processing explained with reference to drawing 35 , 
drawing 38 , and drawing 39 . 

[0186] Hereafter, like the color and the sensibility mosaic pattern P10 of drawing 14 , 
and the color and sensibility mosaic-pattern PI grade of drawing 15 in a color and a 
sensibility mosaic image, the color of a pixel is a color of either of the 
three -primary -colors RGB, and it is explained that four steps of sensibility are the 
sensibility of SO, Si, S2, or S3. However, the configuration explained below and 
actuation can also be applied to the color and sensibility mosaic image which consists of 
three colors other than RGB, and the color and sensibility mosaic image which consist of 
four colors. Moreover, it is possible to apply to the color and sensibility mosaic pattern 
whose sensibility is two steps or a three-stage. 

[0187] In the 2nd example of a configuration of the sensibility equalization section 51, 

i 

the color and the sensibility mosaic image, color mosaic-pattern information, and 
sensibility mosaic-pattern information from an image pick-up system are supplied to 
the interpolation section 101-1 thru/or 101-4. 

[0188] The interpolation section 101-1 performs interpolation processing of sensibility 
SO, without changing the color of each pixel of a color and a sensibility mosaic image, 
and outputs the interpolation value corresponding to the sensibility SO obtained to an 
adder 102. The interpolation section 101-2 performs interpolation processing of 
sensibility Si, without changing the color of each pixel of a color and a sensibility 
mosaic image, and outputs the interpolation value corresponding to the sensibility Si 
obtained to an adder 102. The interpolation section 101-3 performs interpolation 
processing of sensibility S2, without changing the color of each pixel of a color and a 
sensibility mosaic image, and outputs the interpolation value corresponding to the 
sensibility S2 obtained to an adder 102. The interpolation section 101-4 performs 
interpolation processing of sensibility S3, without changing the color of each pixel of a 
color and a sensibility mosaic image, and outputs the interpolation value corresponding 
to the sensibility S3 obtained to an adder 102. 

[0189] An adder 102 adds the sensibility SO thru/or the interpolation value of S3 
inputted from the interpolation section 101-1 thru/or 101-4 for every pixel, and supplies 
the sum to the synthetic sensibility compensation section 103 as a pixel value of a color 
mosaic candidate image. 



[0190] The synthetic sensibility compensation section 103 generates the color mosaic 
image M which tests by comparison the pixel value of the color mosaic candidate image 
supplied from an adder 102 to the synthetic sensibility compensation LUT 104, and 
makes a pixel value the value acquired, and supplies it to the color interpolation section 
52. The synthetic sensibility compensation LUT 104 is made as [ acquire / the pixel 
value of the color mosaic image M ] by making the pixel value of a color mosaic 
candidate image into an index. 

[0191] The 2nd sensibility equalization processing in the 1st DEMOZAIKU processing 
by the 2nd example of a configuration of the sensibility equalization section 51 shown in 
drawing 59 is explained with reference to the flow chart of drawing 60 . 
[0192] In step S101, it judges whether the interpolation section 101- 1 thru/or 101-4 
made the attention pixel all the pixels of a color and a sensibility mosaic image, and 
when it judges with having made no pixels into an attention pixel, it progresses to step 
S102. In step S102, it determines the interpolation section 101-1 thru/or 101-4 [ 1-pixel ] 
at a time as an attention pixel one by one from the pixel at the lower left of a color and a 
sensibility mosaic image to an upper right pixel. 

[0193] In step S103, by performing interpolation processing, without changing the color 
of each pixel of a color and a sensibility mosaic image, the interpolation section 101-1 
thru/or 101-4 generate the interpolation value corresponding to sensibility SO, Si, and 
S2 or sensibility S3, respectively, and outputs it to an adder 102. 

[0194] Interpolation processing of the sensibility SO by the interpolation section 101-1 is 
explained with reference to the flow chart of drawing 61 . In step Sill, the color of the 
interpolation section 101*1 is the same as that of an attention pixel among the pixels 
(for example, 5x5 pixels centering on an attention pixel) located near the attention pixel 
of a color and a sensibility mosaic image, and the pixel whose sensibility is SO is 
detected and the pixel value of the detected pixel (it is hereafter described as a reference 
pixel) is extracted. 

[0195] In step S112, only the number of reference pixels acquires the filter factor 
beforehand set up corresponding to the relative location to the attention pixel of the 
reference pixel which the interpolation section 101-1 detected. In step S113, the 
interpolation section 101-1 carries out the multiplication of the pixel value of each 
reference pixel, and the corresponding filter factor, and calculates total of those 
products. Furthermore, do a division by total of the filter factor using total of the 
product, and let the quotient be a interpolation value corresponding to the sensibility SO 
of an attention pixel. Processing returns to step S60 of drawing 60 . 

[0196] In addition, since the interpolation section 101-2 the sensibility Si by 101-3 



thru/or interpolation processing of S3 are the same as interpolation processing of the 
sensibility SO by the interpolation section 101-1 mentioned above, the explanation is 
omitted. 

[0197] In step S104, an adder 102 adds the sensibility SO thru/or the interpolation value 
of S3 corresponding to the attention pixel inputted from the interpolation section 101*1 
thru/or 101-4, and supplies the sum to the synthetic sensibility compensation section 
103 as a pixel value of the color mosaic candidate image corresponding to an attention 
pixel. 

[0198] The synthetic sensibility compensation section 103 tests by comparison the pixel 
value of the color mosaic candidate image supplied from the adder 102 to the synthetic 
sensibility compensation LUT 104, and step S105 makes the acquired value the pixel 
value of the color mosaic image M corresponding to an attention pixel. 
[0199] Step S101 thru/or processing of 105 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S101. In 
step S101, when judged with having made all the pixels into the attention pixel, the 2nd 
sensibility equalization processing in the 1st DEMOZAIKU processing is ended. 
[0200] In addition, color interpolation processing mentioned above with reference to the 
flow chart of drawing 55 after the 2nd sensibility equalization processing is performed. 
[0201] Next, the 2nd processing which generates the color difference image C which 
generates the color difference image C mentioned above, and which can perform the 
color difference image generation section 72 instead of the 1st processing ( drawing 56 ) 
is explained with reference to the flow chart of drawing 62 . 

[0202] In step S121, it judges whether the smoothing sections 81 and 82 made the 
attention pixel all the pixels of the modulation color mosaic image Mg, and when it 
judges with having made no pixels into an attention pixel, it progresses to step S122. In 
step S122, it determines 1 pixel of smoothing sections 81 and 82 at a time as an 
attention pixel one by one from the pixel at the lower left of the modulation color mosaic 
image Mg to an upper right pixel. 

[0203] In step S123, the smoothing section 81 calculates image gradient vector g 
corresponding to an attention pixel. 

[0204] The detail of image gradient vector data processing is explained with reference to 
the flow chart of drawing 63 . In the image gradient vector data processing concerned, 
image gradient vector g is calculated among all the pixels of the color mosaic image Mg 
only using the pixel of one kind of predetermined color. 

[0205] In addition, although selection of one kind of predetermined color is arbitrary, 
when the color mosaic pattern of the color mosaic image Mg is making the Bayer array, 



since the pixel which has G component 2-double-exists as compared with the pixel 
which has R component, or the pixel which has B component, setting one kind of color to 
G makes sense, for example. Therefore, it assumes noting that the color mosaic pattern 
of the color mosaic image Mg is making the Bayer array arid one kind of predetermined 
color is hereafter chosen as G, and explanation is continued. 

[0206] In step S141, the smoothing section 81 progresses to step S142, when it judges 
whether the color of an attention pixel is G and judges with the color of an attention 
pixel being G. In this case, the color of 4 pixels which the color of 4 pixels located in the 
four directions of an attention pixel is not G, and adjoins in the direction of slant of an 
attention pixel is G. 

[0207] In step S142 the smoothing section 81 Value [ of G component respectively 
corresponding to 4 pixels located in the four directions of an attention pixel ] G (U), 
Pixel value [ of a pixel ] G which has G component which adjoins the upper left of an 
attention pixel in G (D), G (L), and G (R) (LU), Pixel value [ of a pixel ] G which has G 
component which adjoins the lower left of an attention pixel (LD), With the application 
of pixel value [ of a pixel ] G (RU) which has G component which adjoins the upper right 
of an attention pixel, and pixel value [ of a pixel ] G (RD) which has G component which 
adjoins the lower right of an attention pixel, it interpolates to a degree type (13) thru/or 
a degree type (16). 
G (U) = (G (LU) +G (RU))/2 ... (13) 
G (D) = (G (LD) +G (RD))/2 ... (14) 
G (L) = (G (LU) +G (LD))/2 ... (15) 
G (R) = (G (RU) +G (RD))/2 ... (16) 

[0208] In step S143, the smoothing section 81 computes vector g' to a degree type (17) 
thru/or a degree type (19) with the application of value [ of G component corresponding 
to 4 pixels located in the four directions of an attention pixel ] G (U), G (D), G (L), and G 
(R), respectively, and it computes gradient vector g by normalizing it like a degree type 
(20). 

gh=G(R)-G (L) ... (17) 
gv=G(U)-G (D) ... (18) 
g'= (gh, gv) ... (19) 
g=g7| |g'| | ...(20) 

[0209] In addition, in step S141, when judged with the color of an attention pixel not 
being G, processing progresses to step S144. In this case, the color of 4 pixels located in 
the four directions of an attention pixel is G. 

[0210] In step S144, the pixel value of 4 pixels located in the four directions of an 



attention pixel is acquired, and each is substituted for value G (U), G (D), G (L), and G 
(R). 

[0211] Image gradient vector g corresponding to an attention pixel is calculated as 
mentioned above. In addition, image gradient vector g can be calculated by processing 
which was similar when the color mosaic pattern of the color mosaic image Mg was not 
making the Bayer array. 

[0212] The return of the processing is carried out to step S124 of drawing 62 . 
[0213] In step S124, by referring to color mosaic-pattern information, the smoothing 
section 81 detects the pixel which has R component among the pixels near the attention 
pixel (for example, 5x5 pixels centering on an attention pixel), and extracts the pixel 
value of the detected pixel (it is hereafter described as a reference pixel). On the other 
hand, similarly, by referring to color mosaic-pattern information, the smoothing section 
82 also detects the pixel which has G component among the pixels near the attention 
pixel, and extracts the pixel value of the detected pixel. 

[0214] In step S125, the smoothing section 81 computes position vector n to each 
reference pixel which has R component from an attention pixel, respectively, and 
normalizes it. On the other hand, similarly, the smoothing section 82 also computes 
position vector n to each reference pixel which has G component from an attention pixel, 
respectively, and normalizes it. 

[0215] In step S126, the smoothing section 81 computes the significance omega over the 
reference pixel concerned by doing the division of the absolute value of the inner 
product of gradient vector g of an attention pixel, and position vector n from 1, and 
calculating rho ** of the difference for every reference pixel which has R component, as 
shown in a degree type (21). On the other hand, the smoothing section 82 computes 
significance omega similarly for every reference pixel which has G component. Here, rho 
is a constant for adjusting the acutance of image of direction selection, and is set up 
beforehand. 

omega=(l- 1 (n, g) | ) rho ... (21) 

[0216] In step S127, only the number of reference pixels acquires the filter factor 
beforehand set up corresponding to the relative location to the attention pixel of the 
reference pixel in which the smoothing section 81 has R component. Only the number of 
reference pixels acquires the filter factor to which the smoothing section 82 is similarly 
set beforehand on the other hand corresponding to the relative location to the attention 
pixel of the reference pixel which has G component. 

[0217] In step S128, the smoothing section 81 carries out the multiplication of the pixel 
value of each reference pixel which has R component, and a corresponding filter factor 



and significance omega, and calculates total of those products. Furthermore, t 
multiplication of the filter factor and significance omega corresponding to ea 
reference pixel is carried out, and total of those products is calculated. On the oth 
hand, the smoothing section 82 carries" out the multiplication of a corresponding filt 
factor and significance omega to the pixel value of each reference pixel which has 
component similarly, and calculates total of those products. Furthermore, tl 
multiplication of the filter factor and significance omega corresponding to ea< 
reference pixel is carried out, and total of those products is calculated. 
[0218] In step S129, the smoothing section 81 does the division of the total of the pix 
value of each reference pixel which has R component calculated at step S128, 
corresponding filter factor, and the product of significance omega by total of the produ 
of the filter factor corresponding to each reference pixel, and significance omega, and 
taken as the pixel value corresponding to the attention pixel of image R 1 of only 
component which had the quotient graduated. On the other hand, similarly, tl 
smoothing section 82 also does the division of the total of the pixel value of eac 
reference pixel which has G component calculated at step S128, a corresponding filt 
factor, and the product of significance omega by total of the product of the filter fact( 
corresponding to each reference pixel, and significance omega, and the smoothir 
section 82 makes it the pixel value corresponding to the attention pixel of image G' 
only G component which had the quotient graduated. 

[0219] a step " S - 130 " setting " a subtractor - 83 - smoothing -- the section - 81 
from graduating - having had - R - a component - an image - R - ' - attention -- 
pixel corresponding - a pixel " a value " from - smoothing - the section - 82 - fro 

- graduating - having had -- G - a component - an image - G - ' - attention - a pix 

- corresponding - a pixel - a value - subtracting - the difference - the pixel value 
the attention pixel of the color difference image C - carrying out . 

[0220] Step S121 thru/or processing of 130 are repeated until it is judged wit 
processing having made return and all the pixels the attention pixel at step S121. 1 
step S121, when judged with having made all the pixels into the attention pixel, tl 
color difference image generation processing concerned is ended, and a return is carrie 
out to step S53 of drawing 55 . 

[022 1] In addition, since the color difference image generation section 72 of tl 
processing whose color difference image generation section 73 generates the col( 
difference image D mentioned above is the same as that of the 2nd processing whic 
generates the color difference image C, the explanation is omitted. 

[0222] In the 2nd processing which generates the color difference image C, since tl 



to a color and a sensibility mosaic image, and outputs .it to the lack interpolation section 
124. The relative sensibility value LUT 122 is a look-up table which outputs the relative 
sensibility value S by making sensibility of a pixel into an index. 

[0229] By comparing the pixel value of each pixel of a color and a sensibility mosaic 
image with threshold thetaH of saturation level, and thetaL of a noise level, the 
effectiveness distinction section 123 distinguishes the effectiveness of a pixel value, and 
supplies it to the lack interpolation section 124 by making the result into distinction 
information. Effective or the information which shows an invalid is described about the 
pixel value of each pixel by distinction information. 

[0230] The pixel value whose distinction information is an effective pixel among all the 
pixels of the color and the sensibility mosaic image by which sensibility compensation 
was carried out based on the distinction information from the effectiveness distinction 
section 123 is used for the lack interpolation section 124 as it is, and the pixel value of 
the color component interpolates using the pixel value of the pixel which has the color 
existing [ in the color and the sensibility mosaic image with which sensibility 
compensation of the distinction information was carried out to the invalid pixel / most ]. 
Thus, it becomes easier to restore a high frequency component by using the pixel value 
of the pixel which has the color existing [ most ]. Furthermore, the lack interpolation 
section 124 updates color mosaic-pattern information corresponding to the color mosaic 
array of the generated color mosaic image M, and outputs it to the color interpolation 
section 112. 

[0231] Next, although the 2nd example of a configuration of the image -processing 
section 7 shown in drawing 64 explains the 2nd mainly performed DEMOZAIKU 
processing, the most is the same as that of the 1st DEMOZAIKU processing mentioned 
above. Therefore, the 1st DEMOZAIKU processing mentioned above and different 
processing, i.e., lack interpolation processing of the lack interpolation section 124 which 
constitutes the sensibility equalization section 111, are explained with reference to the 
flow chart of drawing 66 . Hereafter, in a color and a sensibility mosaic image, the pixel 
which has G component assumes that it exists most mostly. However, when most pixels 
which have other color components exist, it can process similarly. 

[0232] In step S151, it judges whether the lack interpolation section 124 made the 
attention pixel all the pixels of the color and sensibility mosaic image by which 
sensibility compensation was carried out, and when it judges with having made no 
pixels into an attention pixel, it progresses to step S152. In step S152, it determines 1 
pixel of lack interpolation sections 124 at a time as an attention pixel one by one from 
the pixel at the lower left of the color and sensibility mosaic image by which sensibility 



compensation was carried out to an upper right pixel. 

[0233] In step S153, when it judges whether the lack interpolation section 124 has the 
invalid distinction information on an attention pixel and judges with the distinction 
information on an attention pixel being invalid, it progresses to step S154. 
[0234] In step S154, with reference to color mosaic-pattern information, the lack 
interpolation section 124 is a pixel which has G component among the pixels near the 
attention pixel (for example, 5x5 pixels centering on an attention pixel), and detects a 
pixel with effective distinction information, and extracts the pixel value of the detected 
pixel (it is hereafter described as a reference pixel). Moreover, only the number of 
reference pixels acquires the filter factor to which the lack interpolation section 124 is 
beforehand set corresponding to the relative location to the attention pixel of a reference 
pixel. Furthermore, the lack interpolation section 124 carries out the multiplication of 
the corresponding filter factor to the pixel value of each reference pixel, and calculates 
total of those products. Furthermore, do a division by total of the filter factor using total 
of the product, and let the quotient be the pixel value of the attention pixel of the color 
mosaic image M. 

[0235] In step S155, the lack interpolation section 124 updates the color of the attention 
pixel in color mosaic-pattern information to G. 

[0236] In addition, in step S153, when judged with the distinction information on an 
attention pixel not being invalid, processing of step S154 and step S155 is skipped. 
[0237] Step S151 thru/or processing of 155 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S151. In 
step S151, when judged with having made all the pixels into the attention pixel, the 
lack interpolation processing concerned is ended and the obtained color mosaic image M 
and the updated color mosaic-pattern information are supplied to the latter color 
interpolation section 112. 

[0238] Next, the 2nd example of a configuration of the sensibility equalization section 
111 which can be used instead of the 1st example of a configuration of the sensibility 
equalization section 111 shown in drawing 65 is explained with reference to drawing 67 . 
[0239] The 2nd example of a configuration concerned is an example of a configuration 
for the sensibility equalization section 111 to perform 2nd sensibility equalization 
processing in the 2nd DEMOZAIKU processing explained with reference to drawing 35 , 
drawing 43 , and drawing 44 . 

[0240] Hereafter, like the color and the sensibility mosaic pattern P10 of drawing 14 , 
and the color and sensibility mosaic-pattern PI grade of drawing 15 in a color and a 
sensibility mosaic image, the color of a pixel is a color of either of the 



three-primary-colors RGB, and it is explained that four steps of sensibility are the 
sensibility of SO, Si, S2, or S3. However, the configuration explained below and 
actuation can also be applied to the color and sensibility mosaic image which consists of 
three colors other than RGB, and the color and sensibility mosaic image which consist of 
four colors. Moreover, it is possible to apply to the color and sensibility mosaic pattern 
whose sensibility is two steps or a three-stage. 

[0241] In the 2nd example of a configuration of the sensibility equalization section 111, 
the color and the sensibility mosaic image, color mosaic-pattern information, and 
sensibility mosaic -pattern information from an image pick-up system are supplied to 
the interpolation section 132-1 thru/or 132-4. Color mosaic-pattern information is 
supplied also to the interpolation color decision section 131. 

[0242] The interpolation color decision section 131 specifies the color (interpolation 
color) of the interpolation value interpolated by the interpolation section 132-1 thru/or 
132*3 based on color mosaic-pattern information. Moreover, the interpolation color 
decision section 131 updates color mosaic-pattern information corresponding to the 
decision of a interpolation color. 

[0243] Corresponding to assignment of the interpolation color from the interpolation 
color decision section 131, the interpolation section 131-1 performs interpolation 
processing of sensibility SO to a color and a sensibility mosaic image, and outputs the 
interpolation value corresponding to the sensibility SO obtained to an adder 133. 
Corresponding to assignment of the interpolation color from the interpolation color 
decision section 131, the interpolation section 131-2 performs interpolation processing 
of sensibility Si to a color and a sensibility mosaic image, and outputs the interpolation 
value corresponding to the sensibility Si obtained to an adder 133. Corresponding to 
assignment of the interpolation color from the interpolation color decision section 131, 
the interpolation section 131-3 performs interpolation processing of sensibility S2 to a 
color and a sensibility mosaic image, and outputs the interpolation value corresponding 
to the sensibility S2 obtained to an adder 133. Corresponding to assignment of the 
interpolation color from the interpolation color decision section 131, the interpolation 
section 131-4 performs interpolation processing of sensibility S3 to a color and a 
sensibility mosaic image, and outputs the interpolation value corresponding to the 
sensibility S3 obtained to an adder 133. 

[0244] An adder 133 adds the sensibility SO thru/or the interpolation value of S3 
inputted from the interpolation section 132*1 thru/or 132-4 for every pixel, and supplies 
the sum to the synthetic sensibility compensation section 134 as a pixel value of a color 
mosaic candidate image. 



[0245] The synthetic sensibility compensation section 134 generates the color mosaic 
image which tests by comparison the pixel value of the color mosaic candidate image 
supplied from an adder 133 to the synthetic sensibility compensation LUT 135, and 
makes a pixel value the value acquired, and supplies it to the color interpolation section 
112. The synthetic sensibility compensation LUT 135 is made as [ acquire / the pixel 
value of a color and the sensibility mosaic image M ] by making the pixel value of a color 
mosaic candidate image into an index. 

[0246] The 2nd sensibility equalization processing in the 2nd DEMOZAIKU processing 
by the 2nd example of a configuration of the sensibility equalization section 111 shown 
in drawing 67 is explained with reference to the flow chart of drawing 68 . 
[0247] In step S161, it judges whether the interpolation section 132-1 thru/or 132 4 
made the attention pixel all the pixels of a color and a sensibility mosaic image, and 
when it judges with having made no pixels into an attention pixel, it progresses to step 
S162. In step S162, it determines the interpolation section 132-1 thru/or 132-4 [ 1-pixel ] 
at a time as an attention pixel one by one from the pixel at the lower left of a color and a 
sensibility mosaic image to an upper right pixel. 

[0248] In step S163, the interpolation color decision section 131 performs interpolation 
color decision processing based on color mosaic-pattern information, and notifies the 
interpolation color of the obtained attention pixel to the interpolation section 132-1 
thru/or 132-4. 

[0249] The detail of interpolation color decision processing of the interpolation color 
decision section 131 is explained with reference to the flow chart of drawing 69 . In 
addition, the interpolation color decision processing concerned is assumed that the color 
mosaic array of a color and a sensibility mosaic image is making the Bayer array for the 
purpose of interpolating the pixel value of an attention pixel using a nearby pixel by the 
attention pixel. 

[0250] In step S171, the interpolation color decision section 131 judges the color of an 
attention pixel by referring to color mosaic-pattern information. 

[0251] In step S171, when judged with the color of an attention pixel being G, it 
progresses to step S172. In this case, the color of 4 pixels which adjoins in the direction 
of slant of an attention pixel is also G. In step S172, the interpolation color decision 
section 131 determines the interpolation color of an attention pixel as G, and notifies it 
to the interpolation section 132-1 thru/or 132 4. Furthermore, the interpolation color 
decision section 131 updates the color mosaic-pattern information corresponding to an 
attention pixel to G. 

[0252] In step S171, when judged with the color of an attention pixel being R, it 



progresses to step S173. In this case, the color of 4 pixels which adjoins in the direction 
of slant of an attention pixel is B. In step S173, the interpolation color decision section 
131 determines the interpolation color of an attention pixel as B, and notifies it to the 
interpolation section 132-1 thru/or 132 4. Furthermore, the interpolation color decision 
section 131 updates the color mosaic-pattern information corresponding to an attention 
pixel to B. 

[0253] In step S171, when judged with the color of an attention pixel being B, it 
progresses to step S174. In this case, the color of 4 pixels which adjoins in the direction 
of slant of an attention pixel is R. In step S174, the interpolation color decision section 
131 determines the interpolation color of an attention pixel as R, and notifies it to the 
interpolation section 132-1 thru/or 132-4. Furthermore, the interpolation color decision 
section 131 updates the color mosaic-pattern information corresponding to an attention 
pixel to R. 

[0254] Since according to interpolation color decision processing in which it explained 
above the interpolation color of an attention pixel is specified so that R and B of the 
color and sensibility mosaic image with which a color mosaic array makes a Bayer array 
may be replaced, making a Bayer array also for the updated color mosaic-pattern 
information is maintained. 

[0255] The return of the processing is carried out to step S164 of drawing 68 . 
[0256] In step S164, by corresponding to assignment of the interpolation color from the 
interpolation color decision section 131, and performing interpolation processing to a 
color and a sensibility mosaic image, the interpolation section 132- 1 thru/or 132-4 
generate the interpolation value corresponding to sensibility SO, Si, and S2 or 
sensibility S3, respectively, and outputs it to an adder 133. 

[0257] The interpolation section 132-1 has the color specified from the interpolation 
color specification part 131 among the pixels (for example, 5x5 pixels centering on an 
attention pixel) located near the attention pixel of a color and a sensibility mosaic image, 
and detects the pixel whose sensibility is SO, and, specifically, extracts the pixel value of 
the detected pixel (it is hereafter described as a reference pixel). Moreover, only the 
number of reference pixels acquires the filter factor beforehand set up corresponding to 
the relative location to the attention pixel of the reference pixel which the interpolation 
section 132-1 detected. Furthermore, the interpolation section 132-1 carries out the 
multiplication of the pixel value of each reference pixel, and the corresponding filter 
factor, and calculates total of those products. Furthermore, do a division by total of the 
filter factor using total of the product, and let the quotient be a interpolation value 
corresponding to the sensibility SO of an attention pixel. 



[0258] In addition, since the interpolation section 132-2 the sensibility Si by 132-3 
thru/or interpolation processing of S3 are the same as interpolation processing of the 
sensibility SO by the interpolation section 132-1 mentioned above, the explanation is 
omitted. 

[0259] In step S165, an adder 133 adds the sensibility SO thru/or the interpolation value 
of S3 corresponding to the attention pixel inputted from the interpolation section 132-1 
thru/or 132-4, and supplies the sum to the synthetic sensibility compensation section 
133 as a pixel value of the color mosaic candidate image corresponding to an attention 
pixel. 

[0260] The synthetic sensibility compensation section 134 tests by comparison the pixel 
value of the color mosaic candidate image supplied from the adder 133 to the synthetic 
sensibility compensation LUT 135, and step S166 makes the acquired value the pixel 
value of the color mosaic image M corresponding to an attention pixel. 
[0261] Step S161 thru/or processing of 166 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S161. In 
step S161, when judged with having made all the pixels into the attention pixel, the 2nd 
sensibility equalization processing in the 2nd DEMOZAIKU processing is ended. 
[0262] In addition, although color interpolation processing is performed by the color 
interpolation section 112 to the color mosaic image M obtained by 2nd sensibility 
equalization processing in the 2nd DEMOZAIKU processing, since the processing is the 
same as the color interpolation processing mentioned above with reference to the flow 
chart of drawing 55 , explanation is omitted. 

[0263] Next, drawing 70 shows the outline of DEMOZAIKU processing of the 3rd of the 
image-processing system centering on the image-processing section 7. 
[0264] Without changing the sensibility of the pixel of the color and sensibility mosaic 
image obtained by processing of the image pick-up section, as the 3rd DEMOZAIKU 
processing is shown in drawing 70 The color interpolation processing classified by 
sensibility which interpolates the RGB component of each pixel and generates the 
sensibility mosaic image MsR of R component, the sensibility mosaic image MsG of G 
component, and the sensibility mosaic image MsB of B component, It consists of the 
sensibility equalization processing which equalizes each sensibility of the sensibility 
mosaic image of R component, the sensibility mosaic image of G component, and the 
sensibility mosaic image of B component, and generates the output images R, G, and B. 
[0265] The color interpolation processing classified by sensibility in the 3rd 
DEMOZAIKU processing becomes from the extract processing which extracts only the 
pixel of the same sensibility from a color and a sensibility mosaic image, color 



interpolation processing of interpolating the pixel value of the RGB component of the 
pixel extracted by extract processing, and the insertion processing which compound the 
pixel value interpolated by color interpolation processing for every RGB component, and 
generates a sensibility mosaic image. 

[0266] For example, in extract processing, from a color and a sensibility mosaic image as 
shown in drawing 71 (A), only the pixel of sensibility Si is extracted and the color 
mosaic image McSl as shown in drawing 71 (B) by which the pixel has been arranged in 
checkers is generated. The image Gsl with which the pixel which is an image Rsl and 
sensibility Si as shown in drawing 7 1 (C) by which the pixel which is sensibility SI and 
has R component has been arranged in checkers, and has G component has been 
arranged in checkers from the color mosaic image McSl in color interpolation 
processing, and the image Bsl with which the pixel which is sensibility Si and has B 
component has been arranged in checkers are generated. 

[0267] For example, in insertion processing, the image RS 0 as shown in drawing 72 (A) 
generated by color interpolation processing, and the image RS 1 as shown in drawing 72 
(B) are put together, and the sensibility mosaic image MsR as shown in drawing 72 (C) 
is generated. 

[0268] Next, the 3rd example of a configuration of the image-processing section 7 which 
mainly performs 3rd DEMOZAIKU processing is explained with reference to drawing 
23 . 

[0269] In the 3rd example of a configuration of the image-processing section 7, the color 
and sensibility mosaic image from an image pick-up system are supplied to the color 
interpolation section 151 classified by sensibility. The color mosaic-pattern information 
which shows the color mosaic array of a color and a sensibility mosaic image is supplied 
to the color interpolation section 151 classified by sensibility. The sensibility 
mosaic-pattern information which shows the sensibility mosaic array of a color and a 
sensibility mosaic image is supplied to the color interpolation section 151 classified by 
sensibility and the sensibility equalization section 152 thru/or 154. 

[0270] In addition, except for the following, especially the case where there is a notice, a 
color and a sensibility mosaic image presuppose that they are the color and the 
sensibility mosaic pattern P3 of drawing 7 . that is, the color of a pixel is a color of either 
of the three-primary-colors RGB, on the other hand, it comes out of SO and SI, and there 
is sensibility, and further, if only the pixel of sensibility SO is observed irrespective of a 
color, they are arranged in the shape of a grid (checkered). Similarly, it is arranged in 
the shape of [ of the pixel of sensibility Si ] a grid (checkered). 

[0271] However, the configuration explained below and actuation can also be applied to 



the color and sensibility mosaic image which consists of three colors other than RGB, 
and the color and sensibility mosaic image which consist of four colors. 
[0272] The color interpolation section 151 classified by sensibility performs color 
interpolation processing classified by sensibility to a color and a sensibility mosaic 
image, and supplies the sensibility mosaic image MsR of R component obtained, the 
sensibility mosaic image MsG of G component, and the sensibility mosaic image MsB of 
B component to the sensibility equalization section 152 which corresponds, respectively 
thru/or 154. 

[0273] The sensibility equalization section 152 generates the output image R by 
performing sensibility equalization processing to the sensibility mosaic image MsR of R 
component. The sensibility equalization section 153 generates the output image G by 
performing sensibility equalization processing to the sensibility mosaic image MsG of G 
component. The sensibility equalization section 154 generates the output image B by 
performing sensibility equalization processing to the sensibility mosaic image MsB of B 
component. 

[0274] Drawing 74 shows the example of a configuration of the color interpolation 
section 151 classified by sensibility. In the color interpolation section 151 classified by 
sensibility, a color and a sensibility mosaic image, color mosaic-pattern information, and 
sensibility mosaic-pattern information are supplied to the extract section 161. 
[0275] The extract section 161 supplies the color mosaic image McSi which performs 
extract processing of sensibility Si (0 in the case of now i= l), and consists of a pixel of 
the sensibility Si obtained to the color interpolation section 162 to a color and a 
sensibility mosaic image, in addition, the color mosaic image McSi is expressed using 
different st system of coordinates from xy system of coordinates of the original color and 
sensibility mosaic image - it comes out and is an image (with reference to drawing 78 
and drawing 79 , it mentions later for details). Moreover, the extract section 161 
generates the color mosaic-pattern information on sensibility Si which shows the color 
mosaic array of the color mosaic image McSi, and supplies it to the color interpolation 
section 162. Furthermore, the extract section 161 generates the former positional 
information of the sensibility Si holding the physical relationship of the color mosaic 
image McSi, and the original original color and sensibility mosaic image, and supplies it 
to the insertion section 163 thru/or 165. 

[0276] The color interpolation section 162 interpolates the RGB component of all the 
pixels of the color mosaic image McSi from the extract section 161, and supplies the 
images Rsi, Gsi, and Bsi obtained to the insertion section 163 which corresponds, 
respectively thru/or 165. Image Rsi is an image which consists of a pixel value of R 



component corresponding to each pixel of the color mosaic image McSi. Image Gsi is an 
image which consists of a pixel value of G component corresponding to each pixel of the 
color mosaic image McSi. Image Bsi is an image which consists of a pixel value of B 
component corresponding to each pixel of the color mosaic image McSi. Moreover, 
Images Rsi, Gsi, and Bsi are expressed by the same system of coordinates as the color 
mosaic image McSi. In addition, the color interpolation section 162 is constituted like 
the example of a configuration of the color interpolation section 52 shown in drawing 47 . 
[0277] The insertion section 163 generates the sensibility mosaic image MsR combining 
the image Rsi of R component with which only the number of the classes of sensibility is 
supplied from the color interpolation section 162 based on the former positional 
information of the sensibility Si supplied from the extract section 161, and supplies it to 
the sensibility equalization section 152. The insertion section 164 generates the 
sensibility mosaic image MsG combining the image Gsi of G component with which only 
the number of the classes of sensibility is supplied from the color interpolation section 
162 based on the former positional information of the sensibility Si supplied from the 
extract section 161, and supplies it to the sensibility equalization section 153. The 
insertion section 165 generates the sensibility mosaic image MsB combining the image 
Bsi of B component with which only the number of the classes of sensibility is supplied 
from the color interpolation section 162 based on the former positional information of 
the sensibility Si supplied from the extract section 161, and supplies it to the sensibility 
equalization section 154. 

[0278] Drawing 75 shows the example of a configuration of the sensibility equalization 
section 152. In the sensibility equalization section 152, the sensibility mosaic image 
MsR supplied from the insertion section 163 of the color interpolation section 151 
classified by sensibility is supplied to the partial sum calculation section 171. To each 
pixel of the sensibility mosaic image MsR, the partial sum calculation section 171 
performs partial sum calculation processing using the pixel of the near, and supplies the 
partial sum corresponding to each pixel obtained to the synthetic sensibility 
compensation section 172. The synthetic sensibility compensation section 172 acquires 
the compensation value which tests the partial sum to the synthetic sensibility 
compensation LUT 173 by comparison, and corresponds to it, and generates the output 
image R by making a compensation value into a pixel value. The synthetic sensibility 
compensation LUT 173 is made as [ supply / by making the partial sum into an index / a 
corresponding compensation value ]. 

[0279] In addition, since the example of a configuration of the sensibility equalization 
section 153,154 is the same as the example of a configuration of the sensibility 



equalization section 152 shown in drawing 75 , the explanation is omitted. 
[0280] Next, the 3rd DEMOZAIKU processing by the 3rd example of a configuration of 
the image-processing section 7 shown in drawing 73 is explained to drawing 76 with 
reference to a flow chart. 

[0281] In step S181, by ****** which performs color interpolation processing classified 
by sensibility to a color and a sensibility mosaic image, the color interpolation section 
151 classified by sensibility generates the sensibility mosaic image MsR of R component, 
the sensibility mosaic image MsG of G component, and the sensibility mosaic image 
MsB of B component, and supplies them to the sensibility equalization section 152 
which corresponds, respectively thru/or 154. 

[0282] The detail of the color interpolation processing classified by sensibility of the 
color interpolation section 151 classified by sensibility is explained with reference to the 
flow chart of drawing 77 . In step S191, it judges whether the extract section 161 
specified all the sensibility (in the case of now SO and Si) contained in sensibility 
mosaic-pattern information, and when it judges with specifying no sensibility, it 
progresses to step S192. 

[0283] In step S192, the extract section 161 specifies one kind of sensibility of all the 
sensibility contained in sensibility mosaic-pattern information. Specified sensibility is 
set to Si. 

[0284] In step S193, the extract section 161 extracts only the pixel of sensibility Si 
among all the pixels of a color and a sensibility mosaic image, generates the color 
mosaic image McSi of sensibility Si, and supplies it to the color interpolation section 162. 
Furthermore, the extract section 161 generates the former positional information of the 
sensibility Si holding the physical relationship of the color mosaic image McSi, and the 
original original color and sensibility mosaic image, and supplies it to the insertion 
section 163 thru/or 165. Moreover, the extract section 161 generates the color 
mosaic-pattern information on sensibility Si which shows the color mosaic array of the 
color mosaic image McSi, and supplies it to the color interpolation section 162. 
[0285] The detail of processing of step S193 is explained with reference to drawing 78 
and drawing 79 . 

[0286] Since the pixel of the sensibility Si extracted is not extracted at intervals of the 
pixel of the original color and sensibility mosaic image, the color mosaic image McSi of 
the sensibility Si generated is formed in the grid in which pixel spacing, a zero, and the 
sense differ from the original color and sensibility mosaic image. Then, the extract 
section 61 generates the former positional information which can refer to the 
information on the original location for every pixel based on the correspondence relation 



between the system of coordinates of the original color and sensibility mosaic image, 
and the system of coordinates of the color mosaic image McSi at the same time it 
generates the color mosaic image McSi. 

[0287] The correspondence relation of the system of coordinates of the original color and 
sensibility mosaic image, and the color mosaic image McSi to generate is as being shown 
in drawing 78 or drawing 79 . In this drawing, the original color and sensibility mosaic 
image are displayed by xy system of coordinates, and the color mosaic image McSi is 
displayed by st system of coordinates. Moreover, ** of a color and a sensibility mosaic 
image shows the pixel of sensibility SO, and ** of a color and a sensibility mosaic image 
shows the pixel of sensibility SI. Thus, by using st system of coordinates aslant set up to 
xy system of coordinates, it is made as [ extract / the pixel of the sensibility Si arranged 
in checkers in the original color and sensibility mosaic image / as pixel arrangement of a 
regular-intervals grid ]. 

[0288] The case where the pixel of the sensibility SO shown by ** of a color and a 
sensibility mosaic image is extracted with reference to drawing 78 is explained. For 
example, the pixels A in drawing are (xA, yA) in xy system of coordinates expressing the 
original color and sensibility mosaic image, and are (sA, tA) in st system of coordinates 
expressing the color mosaic image McSi generated. (sA, tA), and (xA, yA) have 
correspondence relation as shown in a degree type (22). 
sA= {(xA-1) +yA}/2 tA= {(xmax-l-xA) +yA}/2 ... (22) 

[0289] The extract section 161 computes the coordinate (sA, tA) in the color mosaic 
image McSi by applying the coordinate (xA, yA) of the pixel of the sensibility SO of the 
original color and sensibility mosaic image to a formula (22), uses the value of the pixel 
concerned for the coordinate, and generates the color mosaic image McSi. 
Corresponding to a coordinate (sA, tA), a coordinate (xA, yA) is stored in the former 
positional information of sensibility SO at coincidence. 

[0290] The case where the pixel of the sensibility Si shown by ** of a color and a 
sensibility mosaic image is extracted with reference to drawing 79 is explained. For 
example, the pixels B in drawing are (xB, yB) in xy system of coordinates expressing the 
original color and sensibility mosaic image, and are (sB, tB) in st system of coordinates 
expressing the color mosaic image McSi generated. (sB, tB), and (xB, yB) have 
correspondence relation as shown in a degree type (23). 
_sB= (xB+yB)/2 tB= {(xmax-l-xB) +yB}/2 ... (23) 

[0291] The extract section 161 computes the coordinate (sB, tB) in the color mosaic 
image McSi by applying the coordinate (xB, yB) of the pixel of the sensibility Si of the 
original color and sensibility mosaic image to a formula (22), uses the value of the pixel 



concerned for the coordinate, and generates the color mosaic image McSi. 
Corresponding to a coordinate (sB, tB), a coordinate (xB, yB) is stored in the former 
positional information of sensibility Si at coincidence. 

[0292] The insertion section 163 which the color interpolation section 162 interpolates 
the RGB component of all the pixels of the color mosaic image McSi from the extract 
section 161 to drawing 77 , generates Images Rsi, Gsi, and Bsi to it in return and step 
S194, and corresponds to it, respectively thru/or 165 are supplied. In addition, since it is 
the same as that of color interpolation processing of the color interpolation section 52 
explained with reference to drawing 55 about the detail of processing of the color 
interpolation section 162, the explanation is omitted. 

[0293] Processing is repeated by step S191 thru/or S194 until it is judged with 
processing having specified all the sensibility contained in return and sensibility 
mosaic-pattern information as step S191. In step S191, when judged with having 
specified all the sensibility contained in sensibility mosaic-pattern information, 
processing progresses to step S195. 

[0294] In step S195, the insertion section 163 generates the sensibility mosaic image 
MsR combining the image Rsi (in now, they are an image RsO and an image Rsl) of R 
component with which only the number of the classes of sensibility was supplied from 
the color interpolation section 162 based on the former positional information of all that 
were supplied from the extract section 161, and supplies it to the sensibility 
equalization section 152. Similarly, the insertion section 164 generates the sensibility 
mosaic image MsG, supplies it to the sensibility equalization section 153, and the 
insertion section 165 generates the sensibility mosaic image MsB, and it supplies it to 
the sensibility equalization section 154. 

[0295] The return of the processing is carried out to step S182 of drawing 76 . In step 
S182, the sensibility equalization section 152 generates the output image R by 
performing sensibility equalization processing to the sensibility mosaic image MsR of R 
component. The sensibility equalization section 153 generates the output image G by 
performing sensibility equalization processing to the sensibility mosaic image MsG of G 
component. The sensibility equalization section 154 generates the output image B by 
performing sensibility equalization processing to the sensibility mosaic image MsB of B 
component. 

[0296] Sensibility equalization processing of the sensibility equalization section 152 is 
explained with reference to the flow chart of drawing 80 . In step S201, it judges 
whether the partial sum calculation section 171 made the attention pixel all the pixels 
of the sensibility mosaic image MsR of R component, and when it judges with having 



made no pixels into an attention pixel, it progresses to step S202. In step S202, it 
determines 1 pixel of partial sum calculation sections 171 at a time as an attention pixel 
one by one from the pixel at the lower left of the sensibility mosaic image MsR to an 
upper right pixel. 

[0297] In step S203, the partial sum calculation section 171 computes the partial sum 
corresponding to an attention pixel, and supplies it to the synthetic sensibility 
compensation section 172. Specifically the pixel value of 5x5 pixels (it is hereafter 
described as a reference pixel) centering on an attention pixel is extracted, the 
multiplication of those pixel values and the filter factor as shown in drawing 81 
beforehand set up corresponding to the relative location to the attention pixel of a 
reference pixel is carried out, respectively, and total of those products calculates. 
Furthermore, the division of the total of the product is done by total of 25 filter factors, 
and let the quotient be the partial sum corresponding to an attention pixel. 
[0298] In step S204, the synthetic sensibility compensation section 172 acquires the 
compensation value which tests the partial sum to the synthetic sensibility 
compensation LUT 173 by comparison, and corresponds to it, and makes a 
compensation value the pixel value of the output image R corresponding to an attention 
pixel. 

[0299] Step S201 thru/or processing of 204 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S201. In 
step S201, when judged with having made all the pixels into the attention pixel, it is 
ended and the return of the sensibility equalization processing is carried out to drawing 
76 . 

[0300] In addition, although the sensibility equalization section 153,154 also performs 
same sensibility equalization processing in parallel with sensibility equalization 
processing of the sensibility equalization section 152, the detailed explanation is 
omitted. 

[0301] As mentioned above, explanation of the 3rd DEMOZAIKU processing by the 3rd 
example of a configuration of the image-processing section 7 is ended. 
[0302] Next, the outline of DEMOZAIKU processing of the 4th of the image-processing 
system centering on the image -processing section 7 is explained. 

[0303] The 4th DEMOZAIKU processing consists of the brightness image generation 
processing which generates a brightness image from the color and sensibility mosaic 
image obtained by processing of the image pick-up section, and the monochrome image 
processing which generates the output images R, G, and B using a color and a 
sensibility mosaic image, and a brightness image. 



[0304] Drawing 82 shows the 4th example of a configuration of the image-processing 
section 7 which mainly performs 4th DEMOZAIKU processing. 

[0305] In the 4th example of a configuration of the image-processing section 7, the color 
mosaic-pattern information which shows the color mosaic array of the color and 
sensibility mosaic image from an image pick-up system, and a color and a sensibility 
mosaic image, and the sensibility mosaic-pattern information which shows the 
sensibility mosaic array of a color and a sensibility mosaic image are supplied to the 
brightness image generation section 181 and a list the monochrome image generation 
section 182 thru/or 184. 

[0306] In addition, except for the following, especially the case where there is a notice, a 
color and a sensibility mosaic image presuppose that they are the color and the 
sensibility mosaic pattern P2 of drawing 6 . that is, the color of a pixel is a color of either 
of the three-primary-colors RGB, on the other hand, it comes out of SO and SI, and there 
is sensibility, and further, if only a color is observed irrespective of sensibility, they are 
making the Bayer array. 

[0307] However, the configuration explained below and actuation can also be applied to 

the color and sensibility mosaic image which consists of three colors other than RGB, 

and the color and sensibility mosaic image which consist of four colors. 

[0308] The brightness image generation section 181 performs brightness image 

generation processing to the color and sensibility mosaic image supplied, and supplies 

the brightness image obtained to the monochrome image generation section 182 thru/or 

184. 

[0309] The monochrome image generation section 182 generates the output image R 
using the color, sensibility mosaic image, and brightness image which are supplied. The 
monochrome image generation section 183 generates the output image G using the color, 
sensibility mosaic image, and brightness image which are supplied. The monochrome 
image generation section 184 generates the output image B using the color, sensibility 
mosaic image, and brightness image which are supplied. 

[0310] Drawing 83 shows the 1st example of a configuration of the brightness image 
generation section 181. In the 1st example of a configuration of the brightness image 
generation section 181, a color and a sensibility mosaic image, color mosaic-pattern 
information, and sensibility mosaic-pattern information are supplied to the presumed 
. section 191 thru/or 193. 
[0311] The presumed section 191 performs R component presumption processing to a 
color and a sensibility mosaic image, and supplies estimate R* of R component to each 
pixel obtained to a multiplier 194. The presumed section 192 performs G component 



presumption processing to a color and a sensibility mosaic image, and supplies estimate 
G' of G component to each pixel obtained to a multiplier 195. The presumed section 193 
performs B component presumption processing to a color and a sensibility mosaic image, 
and supplies estimate B' of B component to each pixel obtained to a multiplier 196. 
[0312] A multiplier 194 carries out the multiplication of the color balance multiplier kR 
to estimate R' supplied from the presumed section 191, and outputs the product to an 
adder 197. A multiplier 195 carries out the multiplication of the color balance multiplier 
kG to estimate G' supplied from the presumed section 192, and outputs the product to 
an adder 197. A multiplier 196 carries out the multiplication of the color balance 
multiplier kB to estimate B' supplied from the presumed section 193, and outputs the 
product to an adder 197. 

[0313] the product R into which an adder 197 is inputted from a multiplier 194 - '-kR, 
product G* inputted from a multiplier 195 and kG and the product B inputted from a 
multiplier 196\ and kB are added, the brightness candidate image which makes the 
sum a pixel value is generated, and the noise rejection section 198 is supplied. 
[0314] Here, the color balance multipliers kR, kG, and kB are values set up beforehand, 
for example, are kR=0.3, kG=0.6, and kB=0.L In addition, the value of the color balance 
multipliers kR, kG, and kB just computes fundamentally the value which has 
correlation in brightness change as a brightness candidate value. It follows, for example, 
is good also as kR=kG=kB. 

[0315] The noise rejection section 198 performs noise rejection processing to the 
brightness candidate image supplied from an adder 197, and supplies the brightness 
image obtained to the monochrome image generation section 182 thru/or 184. 
[0316] Drawing 84 shows the example of a configuration of the monochrome image 
generation section 182. In the monochrome image generation section 182, a color and a 
sensibility mosaic image, color mosaic-pattern information, and sensibility 
mosaic-pattern information are supplied to the interpolation section 201. A brightness 
image is supplied to the ratio calculation section 202 and a multiplier 203. 
[0317] The interpolation section 201 performs interpolation processing to a color and a 
sensibility mosaic image, and all the pixels obtained output R candidate image which 
has the pixel value of R component to the ratio value calculation section 202. The ratio 
value calculation section 202 computes the low-frequency component (it is only 
hereafter described as the rate of an intensity ratio) of the rate of an intensity ratio 
between the pixels to which R candidate image and a brightness image correspond, 
generates further the ratio value information which shows the rate of an intensity ratio 
corresponding to each pixel, and supplies it to a multiplier 203. 



[0318] A multiplier 203 generates the output image R which carries out the 
multiplication of the rate of an intensity ratio corresponding to the pixel value of each 
pixel of a brightness image, and makes the product a pixel value. 

[0319] In addition, since the same is said of the example of a configuration of the 
monochrome image generation section 183,184, the explanation is omitted. 
[0320] Next, the 4th DEMOZAIKU processing by the 4th example of a configuration of 
the image-processing section 7 is explained with reference to the flow chart of drawing 
85 • 

[0321] In step S211, by ****** which performs brightness image generation processing 
to a color and a sensibility mosaic image, the brightness image generation section 181 
generates a brightness image, and supplies it to the monochrome image generation 
section 182 thru/or 184. 

[0322] Brightness image generation processing of the brightness image generation 
section 181 is explained with reference to the flow chart of drawing 86 . 
[0323] In step S221, it judges whether the presumed section 191 thru/or 193 made the 
attention pixel all the pixels of a color and a sensibility mosaic image, and when it 
judges with having made no pixels into an attention pixel, it progresses to step S222. In 
step S222, it determines the presumed section 191 thru/or 193 [ 1-pixel ] at a time as an 
attention pixel one by one from the pixel at the lower left of a color and a sensibility 
mosaic image to an upper right pixel. 

[0324] In step S223, by performing R component presumption processing to a color and 
a sensibility mosaic image, the presumed section 191 presumes estimate R' 
corresponding to an attention pixel, and supplies it to a multiplier 194. By performing G 
component presumption processing to a color and a sensibility mosaic image, the 
presumed section 192 presumes estimate G' corresponding to an attention pixel, and 
supplies it to a multiplier 194. By performing B component presumption processing to a 
color and a sensibility mosaic image, the presumed section 193 presumes estimate B 1 
corresponding to an attention pixel, and supplies it to a multiplier 194. 
[0325] R component presumption processing of the presumed section 191 is explained 
with reference to the flow chart of drawing 87 . In step S231, by referring to color 
mosaic-pattern information and sensibility mosaic-pattern information, the presumed 
section 191 has R component among the pixels near the attention pixel (for example, 
15x15 pixels centering on an attention pixel), and detects the pixel which is sensibility 
SO, and extracts the pixel value of the detected pixel (it is hereafter described as a 
reference pixel). 

[0326] In step S232, it corresponds to the relative location to the attention pixel of a 



reference pixel, only the number of reference pixels acquires the interpolation filter 
factor for R components set up beforehand as shown in drawing 88 , and the presumed 
section 191 carries out the multiplication of the corresponding filter factor to the pixel 
value of each reference pixel, and calculates total of those products. Furthermore, a 
division is done by total of the interpolation filter factor for R components using total of 
the product, and the 1st quotient is acquired. In step S233, by referring to color 
mosaic-pattern information and sensibility mosaic-pattern information, the presumed 
section 191 has R component among the pixels near the attention pixel (for example, 
15x15 pixels centering on an attention pixel), and detects the pixel which is sensibility 
Si, and extracts the pixel value of the detected pixel (it is hereafter described as a 
reference pixel). 

[0327] In step S234, it corresponds to the relative location to the attention pixel of a 
reference pixel, only the number of reference pixels acquires the interpolation filter 
factor for R components, and the presumed section 191 carries out the multiplication of 
the corresponding filter factor to the pixel value of each reference pixel, and calculates 
total of those products. Furthermore, a division is done by total of the interpolation 
filter factor using total of the product, and the 2nd quotient is acquired. 
[03281 In step S235, the presumed section 191 adds the 1st quotient acquired at step 
S232, and the 2nd quotient acquired at step S234. In step S236, the presumed section 

191 acquires the compensation value which compensated the sensibility property by 
testing by comparison the sum of the 1st quotient calculated at step S235, and the 2nd 
quotient to the synthetic sensibility compensation LUT (after-mentioned) to build in. 
The acquired compensation value is made into estimate R' corresponding to an 
attention pixel. The return of the processing is carried out to step S224 of drawing 86 . 
[0329] In addition, since G component presumption processing of the presumed section 

192 and B component presumption processing of the presumed section 193 are the same 
as R component presumption processing of the presumed section 191, the explanation is 
omitted. However, in G component presumption processing of the presumed section 192, 
a reference pixel is detected out of 7x7 pixels centering on an attention pixel, and the 
interpolation filter factor for G components shown in drawing 89 will be used further. 
[0330] Here, the synthetic sensibility compensation LUT which the presumed section 
191 uses is explained with reference to drawing 90 thru/or drawing 92 . Drawing 90 
shows the characteristic curve b of the pixel of sensibility SO, and the characteristic 
curve a of the pixel of sensibility Si, an axis of abscissa shows the reinforcement of 
incident light, and an axis of ordinate shows a pixel value, this drawing - setting -- the 
sensibility Si of high sensitivity - low -- it has one 4 times the sensibility of this to the 



simple sensibility SO. 

[0331] In the presumed processing concerned, the 2nd quotient computed using the 
pixel of the sensibility Si measured in the 1st quotient computed from the pixel of the 
sensibility SO measured in the property as shown in the characteristic curve b of 
drawing 90 , and a property as shown in the characteristic curve a of this drawing is 
added. Therefore, the sum of the 1st quotient and the 2nd quotient will have the 
property that the property of sensibility SO and sensibility SI was compounded, as 
shown in the characteristic curve c of drawing 9 1 . 

[0332] Although this compounded characteristic curve c serves as the property of an 
extensive dynamic range ranging from the low brightness to high brightness, since it is 
the polygonal line as shown in drawing 91 , the original linear property is restored by 
using the reverse characteristic curve of the sensibility characteristic curve c. As shown 
in drawing 92 , specifically, the reverse characteristic curve d of the sensibility 
characteristic curve c of drawing 91 is compensated for nonlinearity with the 
application of the sum of the 1st quotient and the 2nd quotient. 

[0333] That is, the synthetic sensibility compensation LUT look-up-table-izes the 
reverse characteristic curve d of drawing 92 . 

[0334] It returns to explanation of drawing 86 . In step S224, a multiplier 194 carries 
out the multiplication of the color balance multiplier kR to estimate R' supplied from 
the presumed section 191, and outputs the product to an adder 197. A multiplier 195 
carries out the multiplication of the color balance multiplier kG to estimate G' supplied 
from the presumed section 192, and outputs the product to an adder 197. A multiplier 
196 carries out the multiplication of the color balance multiplier kB to estimate B' 
supplied from the presumed section 193, and outputs the product to an adder 197. the 
product R into which the adder 197 was inputted from the multiplier 194 '"kR, product 
G' inputted from the multiplier 195 and kG and the product B inputted from the 
multiplier 196\ and kB are added, and let the sum be the pixel value (brightness 
candidate value) of the brightness candidate image corresponding to an attention pixel. 
[0335] Step S221 thru/or processing of 224 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S221. In 
step S221, when judged with having made all the pixels into the attention pixel, it 
progresses to step S225. In addition, the brightness candidate image generated by step 
S221 thru/or processing of 224 is supplied to the noise rejection section 198. 
[0336] In step S225, by performing noise rejection processing to the brightness 
candidate image supplied from an adder 197, the noise rejection section 198 generates a 
brightness image, and supplies it to the monochrome image generation section 182 



thru/or 184. 

[0337] Noise rejection processing of the noise rejection section 198 is explained with 
reference to the flow chart of drawing 93 . In step S241, it judges whether the noise 
rejection section 198 made all the pixels of a brightness candidate image the attention 
pixel, and when it judges with having made no pixels into an attention pixel, it 
progresses to step S242. In step S242, it determines 1 pixel of noise rejection sections 
198 at a time as an attention pixel one by one from the pixel at the lower left of a 
brightness candidate image to an upper right pixel. 

[0338] In step S243, the noise rejection section 198 acquires the pixel value (brightness 
candidate value) of the pixel located in the four directions of an attention pixel, and 
assigns the pixel brightness candidate value located in the four directions of the 
acquired attention pixel to variables a3, aO, al, and a2, respectively. 
[0339] In step S244, the noise rejection section 198 acquires the smoothing value 
corresponding to an attention pixel by performing direction alternative data smoothing. 
[0340] Direction alternative data smoothing of the noise rejection section 198 is 
explained with reference to the flow chart of drawing 94 . In step S251, the noise 
rejection section 198 computes brightness gradient vector g corresponding to an 
attention pixel by applying it to a degree type (24). 
Brightness gradient vector g= (a2-al, a3*a0) ... (24) 

[0341] In step S252, the noise rejection section 198 calculates magnitude (absolute 
value) I I ** M of brightness gradient vector g. 

[0342] In step S253, the noise rejection section 198 applies a variable aO thru/or a3 to a 
degree type (25) and (26), and calculates the horizontal smoothing component Hh and 
the vertical smoothing component Hv corresponding to an attention pixel. 
Hh= (al+a2)/2 ... (25) 
Hv= (a3+a0)/2 ... (26) 

[0343] In step S254, the noise rejection section 198 calculates the horizontal significance 
wh and the vertical significance wv corresponding to absolute value I Igl I of brightness 
gradient vector g. 

[0344] When larger than 0, as shown in a degree type (27), absolute value I I g I I of 
brightness gradient vector g subtracts the absolute value of the inner product of the 
brightness gradient vector g/| | g| | and the vector (l 0) which normalized from 1, and, 
specifically, acquires the horizontal significance wh. Moreover, as shown in a degree 
type (28), the absolute value of the inner product of the brightness gradient vector 
g/| |g| | and the vector (0 l) which normalized is subtracted from 1, and the vertical 
significance wv is acquired. 



wh=H(g/| I gl 1,(10)) I ...(27) 
wv=H(g/| Igl 1,(0 D) I ...(28) 

[0345] When absolute value I I g I I of brightness gradient vector g is 0, the horizontal 
smoothing contribution wh and the horizontal vertical smoothing contribution wv are 
set to 0.5, respectively. 

[0346] In step S255, the noise rejection section 198 calculates the smoothing value alpha 
corresponding to an attention pixel using a degree type (29). 
alpha=(wh-Hh+wv-Hv)/(wh+wv) ... (29) 

[0347] Processing returns to step S245 of drawing 93 . In step S245, the noise rejection 
section 198 calculates the pixel value (brightness candidate value) of an attention pixel, 
and the average of the smoothing value alpha corresponding to the attention pixel 
calculated at step S244, and makes the average concerned the pixel value (brightness 
value) of the brightness image corresponding to an attention pixel. 

[0348] Step S241 thru/or processing of S245 are repeated until it is judged with 
processing having made return and all the pixels the attention pixel at step S241. In 
step S241, when judged with having made all the pixels into the attention pixel, it is 
ended, namely, brightness image generation processing is also ended, and the return of 
the noise rejection processing is carried out to step S212 of drawing 85 . 
[0349] In step S212, the monochrome image generation section 182 thru/or 184 generate 
the output images R, G, and B using the color, sensibility mosaic image, and brightness 
image which were supplied, respectively. 

[0350] The 1st monochrome image generation processing of the monochrome image 
generation section 182 is explained with reference to the flow chart of drawing 95 . 
[0351] In step S261, by performing interpolation processing to a color and a sensibility 
mosaic image, all pixels generate R candidate image which has the pixel value of R 
component, and output the interpolation section 201 to the ratio value calculation 
section 202. 

[0352] In addition, since interpolation processing of the interpolation section 201 is the 
same as R component presumption processing of the presumed section 191 which 
constitutes the brightness image generation section 181 mentioned above with 
reference to the flow chart of drawing 87 , the explanation is omitted. 
[0353] In step S262, by performing ratio value calculation processing, the ratio value 
calculation section 202 computes the rate of an intensity ratio, generates further the 
ratio value information which shows the rate of an intensity ratio corresponding to each 
pixel, and supplies it to a multiplier 203. 

[0354] Ratio value calculation processing of the ratio value calculation section 202 is 



explained with reference to the flow chart of drawing 96 . In step S271, it judges 
whether the ratio value calculation section 202 made all the pixels of R candidate image 
the attention pixel, and when it judges with having made no pixels into an attention 
pixel, it progresses to step S272. In step S272, it determines 1 pixel of ratio value 
calculation sections 202 at a time as an attention pixel one by one from the pixel at the 
lower left of R candidate image to an upper right pixel. 

[0355] In step S273, the ratio value calculation section 202 carries out the reference 
pixel of the pixel (for example, 7x7 pixels centering on an attention pixel) located near 
the attention pixel, and acquires those pixel values (monochrome candidate value of R 
component). Moreover, the ratio value calculation section 202 extracts the pixel value 
(brightness value) of the brightness image located in the same coordinate as a reference 
pixel. 

[0356] In step S274, the ratio value calculation section 202 corresponds to the relative 
location to the attention pixel of a reference pixel, and only the number of reference 
pixels acquires the smoothing filter factor beforehand set up as shown in drawing 97 . 
[0357] In step S275, the ratio value calculation section 202 carries out the 
multiplication of the smoothing filter factor corresponding to the monochrome candidate 
value of R component of each reference pixel, does the division of the product with a 
corresponding brightness value, and calculates total of those quotients. Furthermore, a 
division is done by total of the smoothing filter factor using total of the quotient, and 
ratio value information is generated as a rate of an intensity ratio corresponding to an 
attention pixel for the quotient. 

[0358] Step S271 thru/or processing of S275 are repeated until it is judged with 
processing having made the attention pixel all the pixels of return and R candidate 
image at step S271. In step S271, when judged with having made all the pixels of R 
candidate image into the attention pixel, the generated ratio value information is 
supplied to a multiplier 203, and the return of the processing is carried out to step S263 
of drawing 95 . 

[0359] In step S263, a multiplier 203 generates the output image R which carries out 
the multiplication of the rate of an intensity ratio corresponding to the pixel value of 
each pixel of a brightness image, and makes the product a pixel value. 
[0360] In addition, the monochrome image generation section 183,184 also performs 
same processing to the 1st monochrome image generation processing and coincidence of 
the monochrome image generation section 182. 

[0361] As mentioned above, explanation of the 4th DEMOZAIKU processing by the 4th 
example of a configuration of the image -processing section 7 is ended. 



[0362] Next, drawing 98 shows the 2nd example of a configuration of the brightness 
image generation section 181. The 2nd example of a configuration of the brightness 
image generation section 181 permutes the presumed section 191 in the 1st example of 
a configuration of the brightness image generation section 181 shown in drawing 83 
thru/or 193 in the presumed section 211. 

[0363] In the 2nd example of a configuration of the brightness image generation section 
181, a color and a sensibility mosaic image, color mosaic-pattern information, and 
sensibility mosaic-pattern information are supplied to the presumed section 211. 
[0364] presumption - the section " 211 " a color - sensibility " a mosaic an image 
receiving - a component " presumption - processing giving - obtaining - having 
each - a pixel " receiving — R a component -* estimate - R 1 ~ G - a component - 
estimate G " ' " and ■■ B - a component - estimate - B - ' corresponding - a 
multiplier - 194 " or - 196 - supplying . 

[0365] In addition, since the multiplier 194 thru/or the noise rejection section 198 which 
makes the 2nd example of a configuration of the brightness image generation section 
181 is the same as that of the multiplier 194 thru/or the noise rejection section 198 
which makes the 1st example of a configuration of the brightness image generation 
section 181 shown in drawing 83 which attached the same number, the explanation is 
omitted. 

[0366] Next, presumed processing of the RGB component by the presumed section 211 is 
explained with reference to the flow chart of drawing 99 . In addition, presumed 
processing of the RGB component concerned is replaced with R component presumption 
processing mentioned above with reference to drawing 87 as processing in step S223 of 
drawing 86 , and is the processing which can be performed. Therefore, the processing 
after step S281 is already explained that the attention pixel of a color and a sensibility 
mosaic image is determined by the presumed section 211. 

[0367] In step S281, the presumed section 211 computes the presumed pixel value CO 
corresponding to an attention pixel by presumed pixel value CO interpolation processing 
using the pixel value of 4 pixels centering on an attention pixel as shown in drawing 
100 • Presumed pixel value CO interpolation processing is explained with reference to 
the flow chart of drawing 101 . 

[0368] In step S291, as shown in drawing 100 , the presumed section 211 assigns the 
pixel value of 4 pixels which vacates spacing for 1 pixel to the attention pixel expressed 
with O, and is located vertically and horizontally to variables a3, aO, al, and a2, 
respectively, and calculates the smoothing value alpha by applying to direction 
alternative data smoothing mentioned above with reference to drawing 94 . 



[0369] Thus, the pixel value of 4 pixels located in the specified direction of four 
directions of a pixel is assigned to variables a3, aO, al, and a2, respectively, and the 
processing which calculates the smoothing value alpha is hereafter defined as 
perpendicularly alternative-data smoothing corresponding to the specified pixel by 
applying to direction alternative data smoothing mentioned above with reference to 
drawing 94 . 

[0370] In step S292, the presumed section 211 adds the smoothing value alpha acquired 
at step S291 to the pixel value of an attention pixel, and makes the sum the presumed 
pixel value CO of an attention pixel. The return of the processing is carried out to step 
S282 of drawing 99 . 

[0371] In step S282, the presumed section 211 computes the presumed pixel value Cl 
corresponding to an attention pixel by presumed pixel value Cl interpolation processing 
using 12 pixels centering on an attention pixel as shown in drawing 102 . Presumed 
pixel value Cl interpolation processing is explained with reference to the flow chart of 
drawing 103 . 

[0372] In step S301, the presumed section 211 progresses to step S302, when it judges 
whether the color of an attention pixel is G and judges with the color of an attention 
pixel being G. In step S302, as shown in drawing 102 , the presumed section 211 assigns 
the pixel value of 4 pixels adjoined and located in the lower left, the upper left, the lower 
right, and the upper right to the attention pixel expressed with O to variables aO, al, a2, 
and a3, respectively, and calculates the smoothing value alpha by applying to direction 
alternative data smoothing mentioned above with reference to drawing 94 . 
[0373] Thus, the pixel value of 4 pixels located in the specified lower left of a pixel, the 
upper left, the lower right, and the direction of the upper right is assigned to variables 
aO, al, a2, and a3, respectively, and the processing which calculates the smoothing 
value alpha is hereafter defined as the direction of slant alternative data smoothing 
corresponding to the specified pixel by applying to direction alternative data smoothing 
mentioned above with reference to drawing 94 . 

[0374] Being in step S303, the presumed section 211 carries out the multiplication of 2 
to the smoothing value alpha acquired at step S302, and makes the product the 
presumed pixel value Cl of an attention pixel. The return of the processing is carried 
out to step S283 of drawing 99 . 

[0375] In addition, in step S301, when judged with the color of an attention pixel not 
being G, processing progresses to step S304. 

[0376] In step S304, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative-data smoothing using 4 pixels which vacates 



spacing for 1 pixel and is located focusing on the pixel which adjoins the upper left of an 
attention pixel, and assigns it to a variable al. In step S305, the presumed section 211 
computes the smoothing value alpha by performing perpendicularly alternative-data 
smoothing using 4 pixels which vacates spacing for 1 pixel and is located focusing on the 
pixel which adjoins the lower right of an attention pixel, and assigns it to a variable a2. 
In step S306, the presumed section 211 assigns the pixel value of the pixel which adjoins 
the lower left of an attention pixel to a variable aO, and assigns the pixel value of the 
pixel which adjoins the upper right of an attention pixel to a variable a3. 
[0377] In step S307, the presumed section 211 is applied to direction alternative data 
smoothing which mentioned above the variables aO, al, a2, and a3 which set up the 
value by step S304 thru/or S306 with reference to drawing 94 , calculates the smoothing 
value alpha, and makes the value smoothing value alpha'. 

[0378] In step S308, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative-data smoothing using 4 pixels which vacates 
spacing for 1 pixel and is located focusing on the pixel which adjoins the lower left of an 
attention pixel, and assigns it to a variable aO. In step S309, the presumed section 211 
computes the smoothing value alpha by performing perpendicularly alternative-data 
smoothing using 4 pixels which vacates spacing for 1 pixel and is located focusing on the 
pixel which adjoins the upper right of an attention pixel, and assigns it to a variable a3. 
In step S310, the presumed section 211 assigns the pixel value of the pixel which adjoins 
the upper left of an attention pixel to a variable al, and assigns the pixel value of the 
pixel which adjoins the lower right of an attention pixel to a variable a2. 
[0379] In step S311, the presumed section 211 is applied to direction alternative data 
smoothing which mentioned above the variables aO, al, a2, and a3 which set up the 
value by step S308 thru/or S3 10 with reference to drawing 94 , calculates the smoothing 
value alpha, and makes the value smoothing value alpha". 

[0380] a step " S - 312 - setting - presumption - the section " 211 " a step - S 307 - 
having obtained - smoothing - a value - alpha - ' - a step -- S " 311 - having obtained 
smoothing - a value alpha ' - ' " adding the - the sum " attention " a pixel - 
corresponding presumption - a pixel - a value - C - one - ** carrying out . The 
return of the processing is carried out to step S283 of drawing 99 . 

[0381] In step S283, the presumed section 211 computes the presumed pixel value C2 
corresponding to an attention pixel by presumed pixel value C2 interpolation processing 
using 8 pixels consisting mainly of 4 pixels centering on an attention pixel as shown in 
drawing 104 (A), or an attention pixel as shown in drawing 104 (B). Presumed pixel 
value C2 interpolation processing is explained with reference to the flow chart of 



drawing 105 . 

[0382] In step S321, the presumed section 211 progresses to step S322, when it judges 
whether the color of an attention pixel is G and judges with the color of an attention 
pixel being G. 

[0383] In step S322, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative -data smoothing using 4 pixels which vacates 
spacing for 1 pixel and is located focusing on the pixel which adjoins on an attention 
pixel, and is taken as smoothing value alpha'. 

[0384] In step S323, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative -data smoothing using 4 pixels which vacates 
spacing for 1 pixel and is located focusing on the pixel which adjoins under an attention 
pixel, and is taken as smoothing value alpha". 

[0385] a step - S - 324 - setting - presumption - the section - 211 " attention - a pixel 
- the bottom adjoining - a pixel - a pixel - a value a step -- S - 322 *" having 
obtained - smoothing - a value " alpha - * the average - attention - a pixel - a top " 
adjoining - a pixel - a pixel a value - a step - S " 323 " having obtained - smoothing 
a value alpha • -- 1 the average ■■ adding - the " the sum - attention - a pixel " 
corresponding - presumption - a pixel a value " C " two - ** -- carrying out - . The 
return of the processing is carried out to step S284 of drawing 99 . 

[0386] In addition, in step S321, when judged with the color of an attention pixel not 
being G, processing progresses to step S325. 

[0387] In step S325, the presumed section 211 computes the smoothing value alpha by 
performing the direction of slant alternative data smoothing using 4 pixels adjoined and 
located in the direction of slant considering the pixel which adjoins the left of an 
attention pixel as a core, and assigns it to a variable al. In step S326, the presumed 
section 211 computes the smoothing value alpha by performing the direction of slant 
alternative data smoothing using 4 pixels adjoined and located in the direction of slant 
considering the pixel which adjoins the right of an attention pixel as a core, and assigns 
it to a variable a2. In step S327, the presumed section 211 assigns the pixel value of the 
pixel which adjoins under an attention pixel to a variable aO, and assigns the pixel 
value of the pixel which adjoins on an attention pixel to a variable a3. 
[0388] In step S328, the presumed section 211 is applied to direction alternative data 
smoothing which mentioned above the variables aO, al, a2, and a3 which set up the 
value by step S325 thru/or S327 with reference to drawing 94 , calculates the smoothing 
value alpha, and makes the value smoothing value alpha'. 

[0389] In step S329, the presumed section 211 computes the smoothing value alpha by 



performing the direction of slant alternative data smoothing using 4 pixels adjoined and 
located in the direction of slant considering the pixel which adjoins under an attention 
pixel as a core, and assigns it to a variable aO. In step S330, the presumed section 211 
computes the smoothing value alpha by performing the direction of slant alternative 
data smoothing using 4 pixels adjoined and located in the direction of slant considering 
the pixel which adjoins on an attention pixel as a core, and assigns it to a variable a3. In 
step S331, the presumed section 211 assigns the pixel value of the pixel which adjoins 
the left of an attention pixel to a variable al, and assigns the pixel value of the pixel 
which adjoins the right of an attention pixel to a variable a2. 

[0390] In step S332, the presumed section 211 is applied to direction alternative data 
smoothing which mentioned above the variables aO, al, a2, and a3 which set up the 
value by step S329 thru/or S331 with reference to drawing 94 , calculates the smoothing 
value alpha, and makes the value smoothing value alpha". 

[0391] a step - S - 333 - setting - presumption - the section - 211 - a step - S 328 - 
having obtained - smoothing - a value alpha - 1 a step - S - 332 - having obtained 
smoothing - a value - alpha - ' - ' - adding - the - the sum attention a pixel - 
corresponding - presumption - a pixel a value - C - two - ** - carrying out . The 
return of the processing is carried out to step S284 of drawing 99 . 

[0392] In step S284, the presumed section 211 computes the presumed pixel value C3 
corresponding to an attention pixel by presumed pixel value C3 interpolation processing 
using 8 pixels centering on an attention pixel as shown in drawing 106 . Presumed pixel 
value C3 interpolation processing is explained with reference to the flow chart of 
drawing 107 . 

[0393] In step S341, the presumed section 211 progresses to step S342, when it judges 
whether the color of an attention pixel is G and judges with the color of an attention 
pixel being G. 

[0394] In step S342, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative "data smoothing using 4 pixels which vacates 
spacing for 1 pixel and is located focusing on the pixel which adjoins the right of an 
attention pixel, and is taken as smoothing value alpha'. 

[0395] In step S343, the presumed section 211 computes the smoothing value alpha by 
performing perpendicularly alternative-data smoothing using 4 pixels which vacates 
spacing for 1 pixel and is located focusing on the pixel which adjoins the left of an 
attention pixel, and is taken as smoothing value alpha". 

[0396] a step - S - 344 - setting presumption the section - 211 " attention - a pixel 
- the left ■ adjoining - a pixel a pixel - a value a step - S - 342 - having obtained 



smoothing - a value " alpha - ' - the average - attention " a pixel the right - 
adjoining - a pixel " a pixel - a value a step •■ S " 343 - having obtained - smoothing 
- a value alpha the average " adding the - the sum " attention - a pixel - 

corresponding presumption - a pixel - a value - C - three ** - carrying out - . The 
return of the processing is carried out to step S285 of drawing 99 . 

[0397] In addition, in step S341, when judged with the color of an attention pixel being 
G, processing progresses to step S345. In step S345, the presumed section 211 sets the 
presumed pixel value C3 corresponding to an attention pixel to 0. The return of the 
processing is carried out to step S285 of drawing 99 . 

[0398] In step S285 the presumed section 211 Color mosaic-pattern information and 
sensibility mosaic-pattern information are referred to. Distinguish the color and 
sensibility of an attention pixel and the presumed pixel value CO corresponding to the 
attention pixel obtained by step S281 thru/or S284 thru/or C3 corresponding to the 
distinction result building - composition - sensibility - compensation - LUT (the same 
thing as the synthetic sensibility compensation LUT mentioned above with reference to 
drawing 90 thru/or drawing 92 ) - applying - estimate - R ' - G - 1 - B " ' - 
computing . 

[0399] Namely, when the color of an attention pixel is G and it is sensibility SO, The 
value LUT (C2) which applied the presumed pixel value C2 to the synthetic sensibility 
compensation LUT is made into estimate R\ The value LUT (C0+C1/) (2) which applied 
the average of presumed pixel value C0+C1 to the synthetic sensibility compensation 
LUT is made into estimate G', and the value LUT (C3) which applied the presumed 
pixel value C3 to the synthetic sensibility compensation LUT is made into estimate B\ 
[0400] When the color of an attention pixel is G and it is sensibility Si, the value LUT 
(C3) which applied the presumed pixel value C3 to the synthetic sensibility 
compensation LUT is made into estimate R\ The value LUT (C0+C1/) (2) which applied 
the average of presumed pixel value C0+C1 to the synthetic sensibility compensation 
LUT is made into estimate G', and the value LUT (C2) which applied the presumed 
pixel value C2 to the synthetic sensibility compensation LUT is made into estimate B'. 
[0401] When the color of an attention pixel is R, the value LUT (CO) which applied the 
presumed pixel value CO to the synthetic sensibility compensation LUT is made into 
estimate R\ the value LUT (C2) which applied the average of the presumed pixel value 
C2 to the synthetic sensibility compensation LUT is made into estimate G', and the 
value LUT (Cl) which applied the presumed pixel value Cl to the synthetic sensibility 
compensation LUT is made into estimate B'. 

[0402] When the color of an attention pixel is B, the value LUT (Cl) which applied the 



presumed pixel value CI to the synthetic sensibility compensation LUT is made into 
estimate R\ the value LUT (C2) which applied the average of the presumed pixel value 
C2 to the synthetic sensibility compensation LUT is made into estimate G\ and the 
value LUT (CO) which applied the presumed pixel value CO to the synthetic sensibility 
compensation LUT is made into estimate B\ 

[0403] As mentioned above, in presumed processing of the RGB component by the 
presumed section 211, since the presumed pixel value CO generated using direction 
alternative data smoothing thru/or C3 are used, resolution degradation of a picture 
signal is inhibited. 

[0404] As mentioned above, explanation of presumed processing of the RGB component 
by the presumed section 211 is ended. 

[0405] In the explanation mentioned above by the way, the monochrome image 
generation sections 183 and 184 of the 4th example of a configuration of the 
image -processing section 7 Although it is constituted like the example of a configuration 
of the monochrome image generation section 182 shown in drawing 84 and monochrome 
image generation processing ( drawing 95 ) of the monochrome image generation section 
182 explained with reference to drawing 95 and same processing are performed It 
replaces with the monochrome candidate image generation processing (step S261 of 
drawing 95 ) included in monochrome image generation processing, and the 
monochrome image generation section 182 thru/or 184 can also perform original 
processing optimized by each. 

[0406] R candidate image generation processing which replaces with monochrome 
candidate image generation processing of step S261, and the monochrome image 
generation section 182 performs is explained with reference to the flow chart of drawing 
108 . In addition, the interpolation section 201 of explanation which constitutes the 
monochrome image generation section 182 for convenience is described to be 
interpolation section 201-R. 

[0407] In step S351, it judges whether interpolation section 201-R made all the pixels of 
a color and a sensibility mosaic image the 1st attention pixel, and when it judges with 
having made no pixels into the 1st attention pixel, it progresses to step S352. In step 
S352, interpolation section 201-R is determined as every 1st 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0408] In step S353, interpolation section 201-R judges whether the color of the 1st 
attention pixel is R, and when it judges with it being R, it progresses to step S354. In 
step S354, interpolation section 201-R computes the smoothing value alpha by 



performing perpendicularly alternative-data smoothing using 4 pixels which vacates 
spacing for 1 pixel focusing on the 1st attention pixel, and is located vertically and 
horizontally. In step S355, interpolation section 201-R is applied to the synthetic 
sensibility compensation LUT (the same thing as the synthetic sensibility compensation 
LUT mentioned above with reference to drawing 90 thru/or drawing 92 ) which builds in 
the sum of the pixel value of the 1st attention pixel, and the smoothing value alpha 
computed at step S354, and makes the acquired value the pixel value corresponding to 
the 1st attention pixel of R candidate image. Processing returns to step S351. 
[0409] In addition, in step S353, when [ whose color of the 1st attention pixel is not R ] 
judged, step S354 and step S355 are skipped, and return to step S351. 
[0410] Then, in step S351, step S351 thru/or processing of S355 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
1st attention pixel, in step S351, processing progresses to step S356, until it is judged 
with having made all the pixels of a color and a sensibility mosaic image into the 1st 
attention pixel. 

[0411] In step S356, it judges whether interpolation section 201-R made all the pixels of 
a color and a sensibility mosaic image the 2nd attention pixel, and when it judges with 
having made no pixels into the 2nd attention pixel, it progresses to step S357. In step 
S357, interpolation section 201-R is determined as every 2nd 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0412] In step S358, interpolation section 201-R judges whether the color of the 2nd 
attention pixel is B, and when it judges with it being B, it progresses to step S359. In 
step S359, interpolation section 201-R computes the smoothing value alpha by 
performing the direction of slant alternative data smoothing using 4 pixels adjoined and 
located in the direction of slant considering the 2nd attention pixel as a core. In step 
S360, interpolation section 201-R makes the smoothing value alpha computed at step 
S359 the pixel value corresponding to the 2nd attention pixel of R candidate image. 
Processing returns to step S356. 

[0413] In addition, in step S358, when [ whose color of the 2nd attention pixel is not B ] 
judged, step S359 and step S360 are skipped, and return to step S356. 
[0414] Then, in step S356, step S356 thru/or processing of S360 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
2nd attention pixel, in step S356, processing progresses to step S351, until it is judged 
with having made all the pixels of a color and a sensibility mosaic image into the 2nd 
attention pixel. 



[0415] In step S361, when it judges whether all the pixels of a color and a sensibility 
mosaic image were made into the 3rd attention pixel and judges with having made no 
pixels into the 3rd attention pixel, it progresses to step S362. In step S362, interpolation 
section 201-R is determined as every 3rd 1-pixel attention pixel one by one from the 
pixel at the lower left of a color and a sensibility mosaic image to an upper right pixel. 
[0416] In step S363, interpolation section 201-R judges whether the color of the 3rd 
attention pixel is G, and when it judges with it being G, it progresses to step S364. In 
step S364, interpolation section 201-R computes the smoothing value alpha by 
performing perpendicularly alternative -data smoothing using 4 pixels which adjoins 
vertically and horizontally as a core and is located in the 3rd attention pixel. In step 
S365, interpolation section 201-R makes the smoothing value alpha computed at step 
S364 the pixel value corresponding to the 3rd attention pixel of R candidate image. 
Processing returns to step S361. 

[0417] In addition, in step S363, when [ whose color of the 3rd attention pixel is not G ] 
judged, step S364 and step S365 are skipped, and return to step S351. 
[0418] Then, in step S361, step S361 thru/or processing of S365 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
3rd attention pixel, in step S361, the R candidate image generation processing 
concerned is ended, until it is judged with having made all the pixels of a color and a 
sensibility mosaic image into the 3rd attention pixel. 

[0419] B candidate image generation processing which the monochrome image 
generation section 184 performs is explained with reference to the flow chart of drawing 
109 . In addition, the component of the monochrome image generation section 184 which 
is equivalent to the interpolation section 201 of the monochrome candidate image 
generation section 182 for convenience of explanation is described to be interpolation 
section 20 1-B. 

[0420] In step S371, it judges whether interpolation section 201-B made all the pixels of 
a color and a sensibility mosaic image the 1st attention pixel, and when it judges with 
having made no pixels into the 1st attention pixel, it progresses to step S372. In step 
S372, interpolation section 201-B is determined as every 1st 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0421] In step S373, interpolation section 201-B judges whether the color of the 1st 
attention pixel is B, and when it judges with it being B, it progresses to step S374. In 
step S374, interpolation section 201-B computes the smoothing value alpha by 
performing perpendicularly alternative -data smoothing using 4 pixels which vacates 



spacing for 1 pixel focusing on the 1st attention pixel, and is located vertically and 
horizontally. In step S375, interpolation section 201-B is applied to the synthetic 
sensibility compensation LUT (the same thing as the synthetic sensibility compensation 
LUT mentioned above with reference to drawing 90 thru/or drawing 92 ) which builds in 
the sum of the pixel value of the 1st attention pixel, and the smoothing value alpha 
computed at step S374, and makes the acquired value the pixel value corresponding to 
the 1st attention pixel of B candidate image. Processing returns to step S371. 
[0422] In addition, in step S373, when [ whose color of the 1st attention pixel is not B ] 
judged, step S374 and step S375 are skipped, and return to step S371. 
[0423] Then, in step S371, step S371 thru/or processing of S375 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
1st attention pixel, in step S371, processing progresses to step S376, until it is judged 
with having made all the pixels of a color and a sensibility mosaic image into the 1st 
attention pixel. 

[0424] In step S376, it judges whether interpolation section 201-B made all the pixels of 
a color and a sensibility mosaic image the 2nd attention pixel, and when it judges with 
having made no pixels into the 2nd attention pixel, it progresses to step S377. In step 
S377, interpolation section 201-B is determined as every 2nd 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0425] In step S378, interpolation section 201-B judges whether the color of the 2nd 
attention pixel is R, and when it judges with it being R, it progresses to step S379. In 
step S379, interpolation section 201-B computes the smoothing value alpha by 
performing the direction of slant alternative data smoothing using 4 pixels adjoined and 
located in the direction of slant considering the 2nd attention pixel as a core. In step 
S380, interpolation section 201-B makes the smoothing value alpha computed at step 
S379 the pixel value corresponding to the 2nd attention pixel of B candidate image. 
Processing returns to step S376. 

[0426] In addition, in step S378, when [ whose color of the 2nd attention pixel is not R ] 
judged, step S379 and step S380 are skipped, and return to step S376. 
[0427] Then, in step S376, step S376 thru/or processing of S380 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
2nd attention pixel, in step S376, processing progresses to step S381, until it is judged 
with having made all the pixels of a color and a sensibility mosaic image into the 2nd 
attention pixel. 

[0428] In step S381, when it judges whether all the pixels of a color and a sensibility 



mosaic image were made into the 3rd attention pixel and judges with having made no 
pixels into the 3rd attention pixel, it progresses to step S382. In step S382, interpolation 
section 201-B is determined as every 3rd 1-pixel attention pixel one by one from the 
pixel at the lower left of a color and a sensibility mosaic image to an upper right pixel. 
[0429] In step S383, interpolation section 201-B judges whether the color of the 3rd 
attention pixel is G, and when it judges with it being G, it progresses to step S384. In 
step S384, interpolation section 20 I B computes the smoothing value alpha by 
performing perpendicularly alternative-data smoothing using 4 pixels which adjoins 
vertically and horizontally as a core and is located in the 3rd attention pixel. In step 
S385, interpolation section 201-B makes the smoothing value alpha computed at step 
S384 the pixel value corresponding to the 3rd attention pixel of B candidate image. 
Processing returns to step S381. 

[0430] In addition, in step S383, when [ whose color of the 3rd attention pixel is not G ] 
judged, step S384 and step S385 are skipped, and return to step S381. 
[0431] Then, in step S381, step S381 thru/or processing of S385 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
3rd attention pixel, in step S381, the B candidate image generation processing 
concerned is ended, until it is judged with having made all the pixels of a color and a 
sensibility mosaic image into the 3rd attention pixel. 

[0432] G candidate image generation processing which the monochrome image 
generation section 183 performs is explained with reference to the flow chart of drawing 
110 . In addition, the component of the monochrome image generation section 183 which 
is equivalent to the interpolation section 201 of the monochrome candidate image 
generation section 182 for convenience of explanation is described to be interpolation 
section 201G. 

[0433] In step S391, it judges whether interpolation section 201-G made all the pixels of 
a color and a sensibility mosaic image the 1st attention pixel, and when it judges with 
having made no pixels into the 1st attention pixel, it progresses to step S392. In step 
S392, interpolation section 201-G is determined as every 1st 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0434] In step S393, interpolation section 201-G judges whether the color of the 1st 
. attention pixel is G, and when it judges with it being G, it progresses to step S394. In 
step S394, interpolation section 20 1G computes the smoothing value alpha by 
performing the direction of slant alternative data smoothing using 4 pixels adjoined and 
located in the direction of slant considering the 1st attention pixel as a core. In step 



S395, interpolation section 201-G is applied to the synthetic sensibility compensation 
LUT (the same thing as the synthetic sensibility compensation LUT mentioned above 
with reference to drawing 90 thru/or drawing 92 ) which builds in the sum of the pixel 
value of the 1st attention pixel, and the smoothing value alpha computed at step S394, 
and makes the acquired value the pixel value corresponding to the 1st attention pixel of 
G candidate image. Processing returns to step S391. 

[0435] In addition, in step S393, when [ whose color of the 1st attention pixel is not G ] 
judged, step S394 and step S395 are skipped, and return to step S391. 
[0436] Then, in step S391, step S391 thru/or processing of S395 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
1st attention pixel, in step S391, processing progresses to step S396, until it is judged 
with having made all the pixels of a color and a sensibility mosaic image into the 1st 
attention pixel. 

[0437] In step S396, it judges whether interpolation section 201'G made all the pixels of 
a color and a sensibility mosaic image the 2nd attention pixel, and when it judges with 
having made no pixels into the 2nd attention pixel, it progresses to step S397. In step 
S397, interpolation section 201*G is determined as every 2nd 1-pixel attention pixel one 
by one from the pixel at the lower left of a color and a sensibility mosaic image to an 
upper right pixel. 

[0438] In step S398, interpolation section 201-G judges whether the color of the 2nd 
attention pixel is G, and when it judges with it not being G, it progresses to step S399. 
In step S399, interpolation section 201-G computes the smoothing value alpha by 
performing perpendicularly alternative-data smoothing using 4 pixels which adjoins 
vertically and horizontally as a core and is located in the 2nd attention pixel. In step 
S400, interpolation section 201-G makes the smoothing value alpha computed at step 
S399 the pixel value corresponding to the 2nd attention pixel of G candidate image. 
Processing returns to step S396. 

[0439] In addition, in step S398, when [ whose color of the 2nd attention pixel is R ] 
judged, step S399 and step S400 are skipped, and return to step S396. 
[0440] Then, in step S396, step S396 thru/or processing of S400 are repeated, and when 
judged with having made all the pixels of a color and a sensibility mosaic image into the 
2nd attention pixel, in step S396, the R candidate image generation processing 
concerned is ended, until it is judged with having made all the pixels of a color and a 
sensibility mosaic image into the 2nd attention pixel. 

[0441] By the way, although all the pixels restored all the color components by the 
sensibility of homogeneity by 4th DEMOZAIKU processing by generating a brightness 



image and a monochrome image and restoring a total color after that from a color and a 
sensibility mosaic image image using the functionality of brightness and a color 
component as mentioned above The brightness image generated first has correlation in 
the color information to restore, and as long as it is the signal which can be restored 
with high resolution, it may have the partial spectral characteristic. For example, the 
color mosaic array of a color and a sensibility mosaic image generates the image of G 
component instead of a brightness image, and you may make it generate the image of R 
component, and the image of B component like a Bayer array using the functionality of 
G, R, or G and B using the property that the pixel of G 2-double-exists as compared with 
the pixel of R, or the pixel of B. 

[0442] In order to perform such processing, as shown in drawing 110 , the 
image-processing section 7 may be constituted. The brightness image generation section 
221 generates the output image G by performing processing of the interpolation section 
201 ( drawing 84 ) of the monochrome image generation section 182 in the 4th example 
of a configuration of the image-processing section 7, and same processing. The 
monochrome image generation section 222,223 generates the output image R or the 
output image B by performing the same processing as the monochrome image 
generation section 182,184 in the 4th example of a configuration of the 
image-processing section 7, respectively. 

[0443] As mentioned above, the explanation about the example of a configuration of the 
image -processing section 7 which performs 1st thru/or 4th DEMOZAIKU processing is 
ended. 

[0444] In addition, although a series of processings mentioned above can also be 
performed by hardware, they can also be performed with software. When performing a 
series of processings with software, the program which constitutes the software is 
installed in a general-purpose personal computer etc. from a record medium possible 
[ performing various kinds of functions ] by installing the computer built into the 
hardware of dedication, or various kinds of programs. 

[0445] As shown in drawing 1 , this record medium is distributed apart from a computer 
in order to provide a user with a program. The magnetic disk 16 (a floppy disk is 
included) with which the program is recorded, an optical disk 17 (CD-ROM (Compact 
Disc-Read Only Memory) -) DVD (Digital Versatile Disc) is included. It is not only 
constituted by the package media which consist of a magneto-optic disk 18 (MD (Mini 
Disc) is included) or semiconductor memory 19, but It consists of ROMs, hard disks, etc. 
with which a user is provided in the condition of having been beforehand included in the 
computer and with which the program is recorded. 



[0446] In addition, in this specification, even if the processing serially performed 
according to the sequence that the step which describes the program recorded on a 
record medium was indicated is not of course necessarily processed serially, it is a 
juxtaposition thing also including the processing performed according to an individual. 
[0447] 

[Effect of the Invention] As mentioned above, according to the program of a record 
medium, in the image processing system of this invention and an approach, and a list 
The 1st and the 2nd color difference image which were generated based on the color 
mosaic-pattern information which shows the array of the color component of a color 
mosaic image, Since a color mosaic image is used for a list, a brightness image is 
generated, a brightness image is used for the 1st and the 2nd color difference image, 
and a list and all the color components corresponding to each pixel were restored, it 
becomes possible to inhibit generating of the color moire in a restoration image. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the example of a configuration of the digital 
still camera which applied this invention. 

[Drawing 2] It is drawing explaining the outline of actuation of a digital still camera. 
[Drawing 3] It is drawing showing an example of a photographic subject. 
[Drawing 4] It is drawing showing an example of the color and sensibility mosaic image 
corresponding to drawing 3 . 

[Drawing 5] It is drawing showing a color and the sensibility mosaic pattern Pi. 
[Drawing 6] It is drawing showing a color and the sensibility mosaic pattern P2. 
[Drawing 71 It is drawing showing a color and the sensibility mosaic pattern P3. 
[Drawing 81 It is drawing showing a color and the sensibility mosaic pattern P4. 
[Drawing 91 It is drawing showing a color and the sensibility mosaic pattern P5. 
[Drawing 10] It is drawing showing a color and the sensibility mosaic pattern P6. 
[Drawing 111 It is drawing showing a color and the sensibility mosaic pattern P7. 
[Drawing 12] It is drawing showing a color and the sensibility mosaic pattern P8. 
[Drawing 131 It is drawing showing a color and the sensibility mosaic pattern P9. 
[Drawing 14] It is drawing showing a color and the sensibility mosaic pattern P10. 
[Drawing 151 It is drawing showing a color and the sensibility mosaic pattern Pll. 



[Drawing 16] It is drawing showing a color and the sensibility mosaic pattern P12. 
[Drawing 17] It is drawing showing a color and the sensibility mosaic pattern P13. 
[Drawing 18] It is drawing showing a color and the sensibility mosaic pattern P14. 
[Drawing 19] It is drawing showing the cross section of the photo detector of CCD series 
4. 

[Drawing 20] It is drawing for explaining how to realize the mosaic array of sensibility 
optically. 

[Drawing 21] It is drawing for explaining how to realize the mosaic array of sensibility 
optically. 

[Drawing 22] It is drawing for explaining how to realize the mosaic array of sensibility 
optically. 

[Drawing 23] It is drawing for explaining the 1st method of realizing the mosaic array of 
sensibility electronically. 

[Drawing 24] It is drawing for explaining the 2nd method of realizing the mosaic array 
of sensibility electronically. 

[Drawing 25] It is drawing showing the electrode structure of OR mold. 

[Drawing 26] It is drawing showing the cross section of the electrode structure of OR 

mold. 

[Drawing 27] It is drawing showing the electrode structure of an AND mold. 
[Drawing 281 It is drawing showing the combination of the electrode structure of OR 
mold, and the electrode structure of an AND mold which realizes a color and the 
sensibility mosaic pattern Pi. 

[Drawing 29] It is drawing showing the combination of the electrode structure of OR 
mold, and the electrode structure of an AND mold which realizes a color and the 
sensibility mosaic pattern P2. 

[Drawing 30] It is drawing showing the combination of the electrode structure of OR 
mold, and the electrode structure of an AND mold which realizes a color and the 
sensibility mosaic pattern P3. 

[Drawing 311 It is drawing showing the combination of the electrode structure of OR 
mold, and the electrode structure of an AND mold which realizes a color and the 
sensibility mosaic pattern P4. 

[Drawing 32] It is drawing showing the combination of the electrode structure of OR 
mold, and the electrode structure of an AND mold which realizes a color and the 
sensibility mosaic pattern P5. 

[Drawing 33] It is drawing for explaining the definition of the position coordinate of a 
pixel. 



[Drawing 34] It is drawing for explaining the outline of the 1st DEMOZAIKU processing. 
[Drawing 35] It is drawing for explaining the outline of the 1st sensibility equalization 
processing in the 1st DEMOZAIKU processing. 

[Drawing 36] It is drawing for explaining the outline of the" 1st sensibility equalization 
processing in the 1st DEMOZAIKU processing. 

[Drawing 37] It is drawing for explaining the outline of the 1st sensibility equalization 
processing in the 1st DEMOZAIKU processing. 

[Drawing 38] It is drawing for explaining the outline of the 2nd sensibility equalization 
processing in the 1st DEMOZAIKU processing. 

[Drawing 39] It is drawing for explaining the outline of the 2nd sensibility equalization 
processing in the 1st DEMOZAIKU processing. 

[Drawing 40] It is drawing for explaining the outline of the 2nd DEMOZAIKU 
processing. 

[Drawing 41] It is drawing for explaining the outline of the 1st sensibility equalization 
processing in the 2nd DEMOZAIKU processing. 

[Drawing 42] It is drawing for explaining the outline of the 1st sensibility equalization 
processing in the 2nd DEMOZAIKU processing. 

[Drawing 43] It is drawing for explaining the outline of the 2nd sensibility equalization 
processing in the 2nd DEMOZAIKU processing. 

[Drawing 44] It is drawing for explaining the outline of the 2nd sensibility equalization 
processing in the 2nd DEMOZAIKU processing. 

[Drawing 45] It is the block diagram showing the 1st example of a configuration of the 
image-processing section 7. 

[Drawing 46] It is the block diagram showing the 1st example of a configuration of the 
sensibility equalization section 51. 

[Drawing 47] It is the block diagram showing the example of a configuration of the color 
interpolation section 52. 

[Drawing 48] It is the block diagram showing the example of a configuration of the color 
difference image generation section 72. 

[Drawing 49] It is the block diagram showing the example of a configuration of the 
brightness image generation section 74. 

[Drawing 50] It is a flow chart explaining the 1st DEMOZAIKU processing by the 1st 
example of a configuration of the image-processing section 7. 

[Drawing 51] It is a flow chart explaining the 1st sensibility equalization processing by 

the 1st example of a configuration of the sensibility equalization section 51. 

[Drawing 52] It is a flow chart explaining sensibility compensation processing of step 



Sll. 

[Drawing 53] It is a flow chart explaining effectiveness distinction processing of step 
S12. 

fDrawing 54] It is a flow chart explaining lack interpolation processing of step S13. 
[Drawing 55] It is a flow chart explaining color interpolation processing of step S2. 
[Drawing 56] It is a flow chart explaining the 1st color difference image generation 
processing of step S52. 

fDrawing 57] It is a low chart explaining brightness image generation processing of step 
S53. 

[Drawing 58] It is a flow chart explaining color space conversion processing of step S54. 
[Drawing 59] It is the block diagram showing the 2nd example of a configuration of the 
sensibility equalization section 51. 

[Drawing 601 It is a flow chart explaining the 2nd sensibility equalization processing by 
the 2nd example of a configuration of the sensibility equalization section 51. 
[Drawing 61] It is a flow chart explaining interpolation processing of step S103. 
[Drawing 62] It is a flow chart explaining the 2nd color difference image generation 
processing. 

[Drawing 63] It is a flow chart explaining image gradient vector data processing of step 
S123. 

[Drawing 64] It is the block diagram showing the 2nd example of a configuration of the 
image-processing section 7. 

[Drawing 65] It is the block diagram showing the 1st example of a configuration of the 
sensibility equalization section 111. 

[Drawing 66] It is a flow chart explaining lack interpolation processing of the lack 
interpolation section 124. 

[Drawing 67] It is the block diagram showing the 2nd example of a configuration of the 
sensibility equalization section 111. 

[Drawing 68] It is a flow chart explaining the 2nd sensibility equalization processing in 
the 2nd DEMOZAIKU processing by the 2nd example of a configuration of the 
sensibility equalization section 111. 

[Drawing 69] It is a flow chart explaining interpolation color decision processing of step 
S163. 

[Drawing 701 It is drawing for explaining the outline of the 3rd DEMOZAIKU 
processing. 

[Drawing 71] It is drawing for explaining the outline of the color interpolation 
processing classified by sensibility in the 3rd DEMOZAIKU processing. 



[Drawing 72] It is drawing for explaining the outline of the color interpolation 
processing classified by sensibility in the 3rd DEMOZAIKU processing. 
[Drawing 73] It is the block diagram showing the 3rd example of a configuration of the 
image-processing section 7. 

[Drawing 74] It is the block diagram showing the example of a configuration of the color 
interpolation section 151 classified by sensibility. 

[Drawing 75] It is the block diagram showing the example of a configuration of the 
sensibility equalization section 152. 

[Drawing 76] It is a flow chart explaining the 3rd DEMOZAIKU processing by the 3rd 
example of a configuration of the image-processing section 7. 

[Drawing 77] It is a flow chart explaining the color interpolation processing classified by 
sensibility of step S181. 

[Drawing 78] It is drawing for explaining extract processing of step S193. 

[Drawing 79] It is drawing for explaining extract processing of step S193. 

[Drawing 80] It is a flow chart explaining sensibility equalization processing of step 

S182. 

[Drawing 81] It is drawing showing the example of the filter factor used in partial sum 
calculation processing of step S203. 

[Drawing 82] It is the block diagram showing the example of a configuration of ** 14 of 
the image-processing section 7. 

[Drawing 83] It is the block diagram showing the 1st example of a configuration of the 
brightness image generation section 181. 

[Drawing 84] It is the block diagram showing the example of a configuration of the 
monochrome image generation section 182. 

[Drawing 85] It is a flow chart explaining the 4th DEMOZAIKU processing by the 4th 
example of a configuration of the image-processing section 7. 

[Drawing 86l It is a flow chart explaining brightness image generation processing of the 
brightness image generation section 181. 

[Drawing 87] It is a flow chart explaining R component presumption processing of the 
presumed section 191. 

[Drawing 88] It is drawing showing an example of R and the interpolation filter factor 
for B components. 

[Drawing 89] It is drawing showing an example of the interpolation filter factor for G 
components. 

[Drawing 90] It is drawing for explaining the synthetic sensibility compensation LUT. 
[Drawing 91] It is drawing for explaining the synthetic sensibility compensation LUT. 



[Drawing 92] It is drawing for explaining the synthetic sensibility compensation LUT. 
[Drawing 931 It is a flow chart explaining noise rejection processing of the noise 
rejection section 198. 

[Drawing 94l It is a flow chart explaining direction alternative data smoothing of the 
noise rejection section 198. 

[Drawing 95] It is a flow chart explaining monochrome image generation processing of 
the monochrome image generation section 182. 

[Drawing 961 It is a flow chart explaining ratio value calculation processing of the ratio 
value calculation section 202. 

[Drawing 971 It is drawing showing an example of a smoothing filter factor. <BR> 
[Drawing 98] It is the block diagram showing the 2nd example of a configuration of the 
brightness image generation section 181. 

[Drawing 99] It is a flow chart explaining presumed processing of the RGB component 
by the presumed section 211. 

[Drawing 1001 It is drawing showing arrangement of the pixel used for presumed pixel 
value CO interpolation processing. 

[Drawing 10 ll It is a flow chart explaining presumed pixel value CO interpolation 
processing. 

[Drawing 102] It is drawing showing arrangement of the pixel used for presumed pixel 
value CI interpolation processing. 

[Drawing 1031 It is a flow chart explaining presumed pixel value CI interpolation 
processing. 

[Drawing 104] It is drawing showing arrangement of the pixel used for presumed pixel 
value C2 interpolation processing. 

[Drawing 105] It is a flow chart explaining presumed pixel value C2 interpolation 
processing. 

[Drawing 1061 It is drawing showing arrangement of the pixel used for presumed pixel 
value C3 interpolation processing. 

[Drawin g 107] It is a flow chart explaining presumed pixel value C3 interpolation 
processing. 

[Drawing 1081 It is a flow chart explaining R candidate image generation processing by 
interpolation section 201-R. 

[Drawing 109] It is a flow chart explaining B candidate image generation processing by 
interpolation section 201-B. 

[Drawing 110] It is a flow chart explaining G candidate image generation processing by 
interpolation section 201-G. 
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[0 0 4 6] 07©fe-^a^-9"V^/^-yP3tC*3 
^T, 8gS0©H*/£ttK:aBLfc«^ 0B££4& 
4 5)S^t<BH'Tl.nffW6Jb , «:«fc3tCs *ti6W:2 10 

[0 0 4 7] ftfc, »4 0f$«tt, H7©fe'««*->f 
^^-yP3(Offi, fe-SSJS^+l-V^/^-^P 
5, P 1 2#£LTVS<, 

[0 0 4 8] tC6X\ fcO\ H 5 7iS01 8 fC^Lfc 

fe-^js^v^/^-^p ubsp 1 4trasL, a 
m<D&mK$)t>t>i?&rzmc&B lx rao^+f^^E 
t&mtZo sit. 6r«swsw-icaii, 20 

[0 0 4 9] CCD^^-^-fey^4{C*5</>T±K!i 

[0050] fe'isatif-r^/^^-y©^^, fe©* 

y + v 7 ft v - 7 -f ;l/ 9 * SEB-f 5 c t fc £ o TftS-f 
3 0 

[0 0 5 1] t'**-y<D5*>s ®&<D 30 

[0 0 5 2] «*©t-«f-Y^EJIJ*3t*«C*Hr«S 

*y*-y?uvX2 iA«?nrv^ 0 *y^-y 
7VyX2 1 ii±^5«AW7* h^V* 

— K (PD) 2 3£JfcttSft*«fc5l<:fc£ftT^So * 
yf->y7*7-7Y;U*2 2ti. A^O&fi^%$'J 

ii-f s a»jgfl!5is»iH*«»t*iaas-&*) . s^sr? 40 

©TffitC ti, 7 x / \(f fC 7 * h *V F 2 3 tfB&Z 
W£LT*l?fi&4i;«o 7* h*-f*-K2 lOfflBK: 

[0 0 5 3] SifiU->"X* 2 5«, 7*h*V*-F2 

d^i;5ci:^t^9{c, Situs'** 2 6 fcHttu 
i/xmmnmz 5 1*^— ^ k 2 4c«fcoT5BjtsftT 50 
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l>3„ i/-;WK2 4«. 7* h*V*-F2 3©±g|5fc 
tttflHjQLTfe?), *©MPW#£A.lfJtetfiffiiLT7 

* h*V*-F2 3{cSi|iff 3<fc9lC&£ftTl/>3 0 
[0 0 5 4] W±WWbfcJ:3fc:*ia*n*CCD>f^- 

(7* h^*-K2 3KWfSAW3ta*S 

[0 0 5 5] 0 2 oc*Vt 5d-y^-y7 

m*.im 2 2 {CtJVT «fc o lc s ->-;U F 2 4 OMPgPtf© 
WffiZmtZ-eZC tlc£>l , 7* h*V*-F2 3£ 

[0056] ^m<D^-c ^m^M^mcmm 

[0 0 5 7] RSTS2O0gftJfrF Gglfc 

Jctf!^©^^) fc**U fflftKO^-fSV^fcit*. 

% l ©/j&tCOt^T, 0 2 3*#ggLTKWf So 
[0 0 5 8] 02 3 (A) lis CCD^-iz-ty+M© 

»)twiai*^urv>So raa (B) tt, 

Y2>y^U^«, (D) fi, 3? I ©SftfH? 

Tl^So RIB (F) tt» m2©S7fc^? : fCWL, 

* iH L % fait* 5> ' W 7n VS. © * -< 5 y ?%7fi L T ^ 
3„ PQB (G) *WJI*aiL^;U^«E*i«J:tJ : «fif 

tt#a L/<;i/x*ffi^#* e.n5 c i: fewfsura 2 © 
[0 0 5 9] sra^tif-f *E9j£*?WK£s-r-5S 

V>Tti, 7* F^*-F2 3^S«j5S:JS#aL$-& 
[0 0 6 0] fflMteiM«E(i, »3ttJHHBW51-K*»f^T 

tt. mi &&Tsm2<D%yim^cnLWMLx%m.i<y' 

ft, B^H^fCtJl^Ttt. SlSbv : X^2 6^e)©« 
<Sr©l5jM^ff±$ft-Sct a icmffillagtEaiKttSfttt 

[0 0 61] «^fas*ffl t^;l/X«Ett, ^SJtJRTFtc 



11 

^Svy (|p)0 (B) ) ofiMJC illg<D«#S! 
[0 0 6 2] HI 1 flHBtfc^fr&tt* 1 US 

ab->*X*2 6tc0M£n5 o fcfc, K%ffiH4>U:S 
nS 2 0©S!&toLtt^l#§iIl<'V : X? 2 6 AT*ilDJ¥ 

[0 0 6 3] -77. S2 0S«SR^K:*fLTtt, »3tJW 

/^xtuo^^i' s ytiasifzm 2 

BftJWKWiSSUJ*** 2 3 ©W5<De2&«f?itSft 20 
T^«©T, JB2cDg7 1 6^^e>lrc*tH^tlfcg@1iM 

[0 0 6 4] JiLW)«fc5fc:, mi<Q&ytm=?£&Z<D& 
£3o 30 

[oo6 5] tc6x\ ^so^-f-f trnvizn^wiic 

[0 0 6 6] &tC, ^g^^^^BE^J^m^WfcH^ 

rbi (a) nmmm (g) a^-n^n, 023 (a) 75 

gg|2 3 (G) tratttii, CCD^p<-v ; -tr>'-9-4 0Sl7 , c; 
II £ ft 5 lUffi lOXf L T V * 5o 

[0067] mm^^^mn^n^micmmt^m 
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[0 0 6 8] -T^t)^, Wt»*UL/<;I/X«flEKOl^ 
BB^lcfev^r; "1 @ScD*Mffl*liSL/^l/7.«E4:2lH] 
SffiM&tbUVl/XSEKo^-Oi, m 1 ©SJtiR^t 

WL-Tt*, 1 [Hig*5j;o : 2is]@«mMfflttHL/^i/xa: 

1 0g<aS?^*WL/WX«Etfttiii&£n. 2lslgcD 
tt^JStm L/<;UX«E<Dittffi[tc 2 @g£>«SfS!*tiJ L 

[0069] ^©*§m> as 1 ©fijtjR^e.tt, 1 0g 

*3j;tj ; 2[51gOtt^fflttl5b/^l'X«EcDffl«tC, 10 
gcDtt^M&tti L/W';U8E©iftf&*7 3 yytfcltS 
$ 1 <D§7\at7<Dg*riffiil i: , 2 0 g cDttffiM&tfJ L 

wmnffimtfmfritizftZo ats. mytwmwt* mu 

6fflc*i:(c2!Hi-ro^tti$n/cigMi^> mu-^'x 
?2 6tiDisn5. ^2<o§^?^e>(i, lmgfe 

imznznmmfrtti UW/X*E<E>«*&*7 3 y*lc 
43lt«^2 05§^7©#««#M^S!*ai5n5o c 

2 6T?*nW^n§o 
[0 0 7 0] W±S4WLfe«fc3*l8S© ; Er1fW , ^EJ«J* 
«7W{CH^T?.^2(D77ST-Ii, «3tWBC*lr^T* 

[0 0 7 1] ^43, ±3SLfc^e^^^E5U ; &«7 L 
^c^'T§mi43J;a : ^2<075ati:li51L, -~Wffi 
(c, CCD-Y^— >*-b>-9-4 0S!*aib»JWi, 7j<¥^7 

>s t e» s n 5 u ^x ^ wmiW®, 2 5 ai tax ti 
indole, 7k¥74ymi,cmmft%.t>z>£o%®fe<v 

p> \c s 3 mmrnms. zrufisv-y 

*I*-r 5ci:tcJ;oT, 2 eWilttK: «fc 5 ffi 

[0072] 02 5«, z^m^mM^-f^m^^ 
v 7 * em fcus-r * » tcfflv^ * wffiE^tc i 5 mm. 

teiiffl # 'J S/ U 3 ynMV>% 1 OWSfllifi*^ LTV 
5o H2 6«, 02 5O0cf(DfI^a a' t*3ltSCCD 
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x 4 2 is «t ism 2 fisii us;* zmmmm 4 

3 a, v±-eiiaf"r4i»i5flMHffcasBL 

/c> m2&mmisi?7.$ mmmm 4 3 « £ tf% 3 mi 

U->*X*Igft®i4 4fi, h^V*-K2 

3icBs-rsa*aLy-i-4 ^fcta^^t* 10 

[007 3] LfctfoT, Jg2ffigttbS>'X*fgffi]WI 

4 3 , $ fcfct£ 3 tlSB U-^X 4 4 (cR»tti 

*-B*W£E!)l&#, W*S-r*7* h^V*-K2 3fc 

®&ito RmoymmmmtimtZo 

[007 4] i27!i, 2 SKOjSHE *WT * jKfiOt 

istsffliK y -> y 3 >mm<Dm 2 <D-«*i$ii£^ ltv 

So i2 70S«»aa' fcfcntSCCD^- v4r 
y+J-^fflBft, H2 6tc*Lfc»fB5Hi:|n|«T?a&S. f 

iBittt, n 1 ffl^s u ^"7. ^igijms 4 2 *5 «fc tfm 2 m 
mmui?zzmmmM4 3a, rai:*¥7-i'y±T?R« 

<0*ffi(4|H|WLTffi»«nS. 8f3fBSiIUS>**Kia 

±-emmtzwm<DnmtmBLT^%<DT\ m-mm 30 

[0 0 7 5] L*»L4*<5, S3*BSjSU^^Kii« 
S 4 4 j^WiSf * 7 * h K 2 3 (C»«f«R* 

tauy-h 4 1 ±tctev>T, *lWo*y94*-y2z 

[0076] Lfti^T, mzmmuisztmmnm 
4 3ts^t}m3^mmui/7,^mmmm4 4<Do*>, - 40 

-M l<D/V)7ZW)m$ x yt Y$<<-*-Y2 3tC 

s«(5nT^««fflf*siaui;x^ 2 6 tcgjM-r^fcto 

£2fBSSUi>**ttij«l4 3£3i3*BMi£U 
->*x?Kii«l4 4 fcTOB$fc:&#ajUW>**S]iHrrs 
WT, H2 7k:^LfcflIffittji%ANDS<D 

[0 0 7 7] UJiUiH^ LfcO R S«*fiiSlifi i: ANDSO 
EtHSii* 1 OCDCCM *-S/-t T»*^t>#T 50 
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mTzrctbiat, 02 aicTjkt&sicoRmvm&mm 
[0078] 05^02 8 ztmtniiw 

2 ggpgcDigjg S 0 , S 1 ©55, 1SJ8SS OIliC 
3 (cK»m L/^i/X»E£ai/ra-f 0 RS<0ffl*5£ 

mmm4 3$3£Tsm3®m\g.i<i/z>zmmmm4 41cm 
mcwtfrti L'WxmEEzmu?tii£, o rs^andu 

[0 0 7 9] &4b\ Jg2tBggUv ! X*Igii!l*§4 3, 
5J:tfS3ffl^it Uv^ffiJ&Wf 4 4 KWr-5/^l/7> 
*E«{R*&*'f5>ytf\ 02 3 (SfcfiH2 4) 
LftM»*-1'5>y©5^ |SJ0(D)£> 1 @@<D1|M^ 
#IBL/<;l/**flE©tt»*'i'5:/$''fc, lRlH(F)<Dmfflf 

&£xfm3m<Dffij5%mw)L^ mm(D)(02\Bis<Dmm 
s * a jc^rna:, o r si^ais^jg^ji^ti 

iSfiSSS 1 fcfct), AND^comii«igcDil^{iffi.«ss 
0i:^S o 

[0 0 8 0] |B|«O^FffiKJ:D, f-«ffl<0 2gfi©jaK 
^, «S^-9-V^/^->^31-r§fc46^ti, OR 

mtimmzm2 9fcm?£ofcMfr'£!t>-£Zo H7K 
■y-v^/^-y^n^-rs/cfetcti, 0R|yi:ANDiy^ 

03Ofc:^-r«fc3fi:ia*^t)*«. 0 8{c^Lfcfe-^ 
^^M^-S/c^fCtt, 0RStANDS^@3 HC^kt 

<t -5 09fc^Lfcfe 'iia^-y-v^/^ 

fctotCti, 0RSi;ANDS^ia3 2K^-r«fc9tCffl*# 

[0081] Bftjkaaas7%4>4i«i:r«Bftffis 

T> 03 3£#BBLT!M§-f -5c 

[0082] 03 3 a, wm±<omme>tiLmz*tmm 

% (x, y) 4*LT^5. T^tJ*., H«©£THS* 
(0. 0) i:L, H^«fi±iS^ (x^ , y„ ) £? 
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[0 0 9 6] »2 0-r J t1fl'^«iatC*ltS»10!8S 
J5-ffc$a9£>«g£O^T, 03 5, 04 lft«kt>*04 

[0097] azo-r^-ifw^fflaKfettssKoajK 
s i ©awa-fUBffltfMsnsintofi • 

[oo 9 8] mzcDT^ifJtmmictsvz&i <om& io 
^-ft^ao i sBso«iaK«t o , as s o ©ii© 
ssffiti* mms i ictttzmms ocommttmttm 

y-u y^snfti^o 04 1«, mi <Dmmm-{tmm 

[0 0 9 9] *CT\ ^©f^tf^J&gCfcttSS 20 

i ©!«a^-fb«ifflo2©Ba<oj8ia-p{±, ana*-?** 
B*tt*ffl^Tttifli"r*. 04 2 f±, »io«fi«i-{k 

8\ 04 1 <Dtp$t<DM$)]X'&-3X&Y<DWMl,t. 04 2 

H***fflir^T&asn*»iiBiftaix 'io&^t&x 

[0 10 0] £2<0x*-»r-r2«yilCfctt5S2 

ftJffilOSBIJCOl^T, 0 3 5, 04 3, ft 30 

t5Li*'Tf*4. S2©«a^Ht«yitfJSStt*f(j 
oft • jfSSFeif-i'^fflifSa)^© 1 ^-r^wsiiRoHSR 
fia, 03 5 fcratrea&sfcrs. 

[0 10 1] S20r*tf-r*fflSUc:fett*Sl2<D«af 

tsh-ftflftn© 1 a»ao«yi-ptt, ^hiskwu etc 
Jfijfr e> -f «fc 0 jfi < KffiH-r s ififisoiB*oiBJRii^ffl i# » 
6n-r«*s isaacs l-eomHttttt 

5££tt3 0 WAtf, feX<D!ifiic7)«i£{I£LT, S1£B 40 

<o8ts£(i£, ass 1 T©ia^ffi*w^$n5 0 04 3 
m 2 <D»fiJ5-ftJftao 1 spgg^saa^iss Lfcis 
s*slt^8. [Bi0fc^-r«t9{c, lSttiotta^ 

Lfeii*<DfefcSS?nT, a«S OT^HfSffii:, S 
[0 10 2] $2 07^V^afcfttf3<II2cr>ajg 

zi-imwD 2 sptiojaaTttx ifsftfstcas s 0 co 
mmmt, aas 1 <Dmmmti^^nxmm^-it 50 
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$n£, 04 4fi, ^2tO!iJSl£)-ft:j!!ia£0 2gPigcD 

[0103] *jc, m 1 <ox^^v^5aa^±tiitff 

*H«fflaW7©^l ©fllfigWfco^^T. 04 5^r#ra 
LTSMTTSo ft- 
^gtf^^Ifltt, 06(Ofe • Sgtifi' 
P2T*£3, -ffcfoS, Bj8<9ft&3gftRC BO« 

©ffft^ofeT^o, assaso. sko^o-^ 

RGB«fl0 3ftfr6J**&-SK*tf-1'*Ii« J f\ 4 

[0104] iBft5aagi5 7cDS 1 ©^weft^r, a 

(i&fr£<Dft -aJt^V^ifflffHi, «*^-ftSI5 5 1 

Kfiw&sn-So ft • s«*-«r-r *e*j 
*^-ratif'r^/<#->flwitt, aa£j-{bgB5 1, 
*5«tt;fefliiBiffi5 2 fc«i&«ns. ft • as^-y-v^a 

ti, flS5SE*9— fbSB 5 1 (c^?n§„ 
[0105] iS5JS±£j— fbSP 5 1 «, atif-r y 
*«*J:ff«ift*-if-4' */<*-y«WlclS-3*, ft • a 

^H^oft^^M^n-rtc^^-fbsn/cft^-y-v 
*h*m*4j«u fe*fraaJ5 2tcm*-rso 

[0 10 6] &ffiHa5 5 2tt. !i^-fbg|5 5 1^6© 

[0 10 7] 4ft, fe^V^^-yHMsgti, ft •« 
G, B<DI/^-ftl^<Ofe) ^-MHRTStK Bflf£§£ 

[0 10 8] as^if-f ^/^->1fl8tt, fe-iiJS^ 

ifw^Hao^ajRoiBiftoa* (^$©i§£, so$ 
fcas 1) */Tx-rtf$gT'feo, sifii^yf-^x 

[0 1 0 9 ] 0 4 6 «fi^-ftffl5 5 1 1 
W^LTV>5 0 SKS 1 0«BK«ltt» 03 57^^03 

7%&mLxmiLitm 1 oajt^-fb^a^ntT-rs 
ajg^-fbaps 1 nrnAmthi. 

[0 1 10] !SJt^I-{bgI5 5 1 (Oft 1 CD«^|J(C*5^ 
6 1 *5«ttfWJ8!itt¥iJgiJffl5 6 3 £0«&Sn5„ fe^V^ 

/^->i««tt, >!fiHimi«6 4Kft»«n*. 

<f ^ / - , <Mi«gB 6 1 ft «t ff WS&tt *u 
Hijg|5 6 3 tC#t^^n«o 
[0 1 1 1 ] !SJgffl«gl5 6 1 t±, ffl*ffi5fi«LUT6 2fr 
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!&JgffiLUT6 2(4, mmcD&mZ-OTVtXtLT, 

co i 12] GtmmffiG 3 it, fe-s^^^a 

icm&Tz» mmmat, mmcommimc-o^x. 
w^(vaiid), ^rcimmimaiM^tm^mmt 
nt^s. io 
[oi 13] xmmm^6 4it. %$mmffi6 3^e> 

mmc kmmmmmzmt c t ic £ o x ^ aft 

[0 1 1 4] 04 7(4, fe^iP^SP 5 2(Dffi!&m%*LX 
l/^o fetS^SP 5 2(C*5^T, !lg£J-{t$5 lfr^cD 

^->f^/^-ytjf$l3(4, feMB{§£/£g|57 2, 7 3, 

coils] pg^M(57 K4, ^^^mmmcn 20 
l r mmmummm u m <b n % mite*?* t mm 
Mgz&m®£f£®7 2, 7 3^nxmsm9&& 

[01 16] &SH«t£jfiA7 2«, awatif-r^H 

»Mg%fflV\ £TCQB*t#fel§C (=R-G) JS#£ 
W1-§feMHff C**J«LT»*B«4ja»7 4££tf 

fasim«»i57 5t«ief *. &Msi«^»7 3«» 

(=B-G) fig«-*Wr5feSH«D*4<«LTWfiiS 30 

«£j$W7 4*5 c to : fe^rBi^gi5 7 stcfltite-rs. »s 

Hff4^gP7 4(4, gll^V^BfiMg, feM(S*§ 

(c«*sf 

[0 117] feffiHJJS»SB7 5(4, feUHftC, D, £ 
«fctfWSBi«Lli:&Slffl8»«ia*a6L» »6n*SH 

aft (&Mw?ft* r ftRGBj£#&&-r«Hft) £K 

SBiS»g«SS7 6 715 7 8 fctttfrr*. 

[oi is] Kwasesttf 7 6(±, asiasE8ifflJ7 5 a* 

e>cORfiJc»oa*fI^r (l/y) *-f3c £(c <t 0. P§ 40 

«R%f#S. K^^g|57 7(4, fe£fffl£gjg|S7 5*» 
P.©G^<DH^ffl^ (l/y) fg-fSCtK:**). Pi 

a£«sP7 1 tfe^sK»g»oa»s«*afiLTa^H 

(fiC£'fi3o PgIiiMg&g|5 7 8(4, feffiH««i»7 5fr 
SOBiStfOiiJliffl* (l/y) HT iilticj:*}, Pg 

nxft«7 1 icmmmmwKDim&zMLxBim 
[0119] mmm-it®5 i^6i^ti§& 
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gli5 2 Kfcl^T, 1 -5 0 1 4 2 4^ 

[0 1 2 0] 0 4 8 (4, felSiB«4<««7 2©»<SW* 
^LTt/^o &SiB»£/8a57 2 K*i^T, KUB^glgB 
7 l**6<©!gIlfe*1f-f*H«Mgti¥ftffcW8 1, 8 
2K«t&«n«o fe^V^/^-y^t¥}ffk^8 

1, 8 2icm^n^o 

[0121] ¥rtft^8 1 {4, ZMmiCttL. R$#£ 

&fiLTW»»8 3lCfltl&-r«o ¥^358 2(4, #B 
*K»U GfiJt^^-r^ifi^cDBH^B^fa^ffl^T 

[0 12 2] MSt§8 3(4, ¥^358 1 ft»6©T»fb 
£ft3RfjSc#©B§iR' ©BfiHIfr6, ¥rSftSP8 2fr 

?.©¥?i^t^n§Gfi!c^•^DB^tG• Qtt&rsHXoB 
[o 1 2 3] ^43, ^mmm^^7 3<ommc®i$.2 

[0 1 2 4] 04 9(4, H£Bft£<£07 4 ©Mfl* 
*LTl>S„ lllfflflk£jAV7 4««|j«r«inS]ftilffi 

9 K4, mmxwmi i^6offlBfetif-f^ii«M 

g, eSfflfl»4fi!J»7 2*^<DfeSB«C, feSBff^ 
^cgP7 3A^<Dfe^B#D, feiD-'fe^e^V^/^-y 
1f$g(c«^V>T#Bl|cDiti®«Mffl^gHlL, &B^« 
IKfe«ttllA« 6 4 SSJSf^iffiB^ Lc^y-f XRfciSB 

9 2(ctti^-r5o 

[0 12 5] ;^Xm£&9 2(4, iSJgf8MfflB{tL c 

w^a^fa mmmm icw-mimft 

*fe^lfflgSi»7 5(Ctii7J1-^o 
[0 12 6] :^(C, 04 5(C^LrcBff!&UIStf7©Sn 

<o*<seiik:«t*s i ox^e^v^jaiKco^T, 050 
ic7u-?*-hz&mLxmwtZo 

[0 12 7] XT77S1 (C*3t>T, <8?fit§— ftgfl 5 1 
(4, fet-lf-4'^/^-yfl|«i3J:tf««t1f'r^/^- 

S^SIL, fi^nfcfe^+J-V^B^M^fetiHSPS 2(C 

[0 12 8] 04 6C^LfeiBSlS-fkSP5 1 1 © 
Sfi!ti?iJ(c4;§S 1 oaSfiiS- ftfflHO»SB(co^T, 0 
5 1 <D7a-^-h£#BaLTWf So 

[0 12 9] Xf'^S 1 1 (Cfcl^T, SfiM«a56 1 

(4, AT: ?nrcfe • !ist-9-v^B#(c®gM«saa^ 

SSL, MSffi^nfcfe • «A«->f<^Bfi«^iSMM 

g(5 6 4 (C«^-r5 0 

[0130] t&mffimtiimvmwic'D^x. 05 2^7 
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n-f-+-h*#jigLTajwrr*o xf-^s 2 1 k*5 

«BB*aiBBfcLfcfr5fr**ij5£u ^TOHJR* 
aBH*fcl/TV^*^i:W3eLfc«*» Xx«yXS2 2 
ICMtSo Xx-y7S 2 2K*^T, 9RftttfltV6 1 f±, 

Il&lBBro&gB£K:%r4-«. 
[0131] Xr-y^S 2 3Kfe^T, !gj£fi«g|56 1 

rareif * / < * - v if m&*m* 5 c ^ {c <k o v 

agH^O^lt (S0*fc(4S 1) *BtfSU 10 

fflw^sfflLUT6 2^#ra-r^ci:(c c toTagia^o 

[0 13 2] Xf-y^S 2 4fCt3l/^T, flRftfffltffi6 1 

ft • ^tir-f *h»0&bmb©bb**«*m 

[0 13 3] SaSJi, Xf'yys 2 1 £T©B 
mZ&BmmtLrc tl*tiT\ Xr^S 2 1 
TbSS 2 4O©a^H0iI^n§o Xv-yfS 2 1 tcfc 20 
t^T, £T©Bsit£aBBsgi: LfcfcWJfcStifc*^ 
ffla{i@5 1 ©Xx-y^S 1 2{C'J 5->"f 3o 

[0 1 3 4] Xx-yXS 1 2(Cfe^T, E&ttfUgiJSfl 6 

tick*), &wm<o®mm<DGimz7fitmmn*£ 

&LTXffl&Ha&6 AlCimtZc Xx-y7S 1 

2 ©wsswusuajstt, xf^y/se i©sjgff«$aa£ 

[0 13 5] *rS»ttWg!|»I©WaiCO^T, 0 5 3© 
7D-x+-h^#B8bTSiW-r5o XT77S3 1IC 30 
iSI^T, W?MWSiJSl56 3 tt, ft • jSftt^ 7Bfi© 
£T©B**£BBBfcLfcfrg*HE:ffl£U £T©B 
*«raS(B*E4: LTVft^fcWJELfcil*, Xx-yXS 
3 2iCitty 0 Xx-y^S 3 2JC*3V>T, S^tt^JgiJSP 6 
3«, ft • SJgt-tfW ^B«o&T<D®lR*^*f±©iB 

[0 13 6] Xx'y^S 3 3l:fe^T, 

3«, & • *m<&<D&s®m<D®mm-h\ / 

-YXl^;U9Bffiei £t&faU^l/©liBffie«©§l!HrtT* 
3\ Xx-y^S 3 4fCit€y 0 

[0 1 3 7] Xx-yXS 3 4(Cfc^T, WSftWJgiJgfl 6 

3ti, agH*owgim«*w%i:-rs. Mixx-y 

7S 3 1 lcm%o 

[0 13 8] Xx'yXS 3 3fC&^T\ ft • Jgjg't+I-V 
mbtc^-t. Xx-yXS 3 5fC)lty 0 Xx-y7"S 3 5tc 

fe^r, fi%iifijBijW6 3tt, ft • mmt-if'C ?®m<o 
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5£Lfc«£, Xx>y^S 3 6tCjtCy 0 
[0 1 3 9] Xx-yXS 3 6fcfc^"C\ W8M4f JSUSP 6 

ox*&%tmi£irci§i^ xx-y^s 3 4{ci*, as 

■IMS OT'ti^l/^fJSLfc^ Xx>y?S 3 
7 tatr. 

[0 14 0] Xx-y^S 3 7fC*5^T, *r3M£*iJ8'Jtt6 

3»4, &swmv*mnm*Mto£ti. Mixx-y 

7S 3 1 ICmZc 

[0141] Xfy^S 3 5{c33^T, ft • fgJg^-tV 
* Bff ©a §B£<DB£tt)!>HBft u^;bcolSffi 0 „ «± 
T'ti^t^W^L/c*^ Xf7 7"S 3 8teittr„ Xx 
■y^S 3 8tcfe^T, ^?i)tt«SiJg|56 3 (i, 

7 ^ ^ - > tit «*#bb-t s c t ic x f) s as mmtmm 

J§3\ Xf7 3 4 £jfg#, aBBBtfSRSS 1 T'fJ 

Xx-yXS 3 7fcjlt? 0 
[0 14 2] *<0»» Xf77*S 3 1 fCio^T, ^T© 
B^aBB^tLfctW^nSST-, Xx-yT'SS 
17iS3 8©ftia* , «'3ji*nS. XxyyS3 1(cfe 

[0 1 4 3] Xx-y^S 1 3(ilt3^T> ^igffiF^ 6 4 

^#5»t^rcfe ; e^f1'^B^iM^ftMPB1gl5 5 2 (c«^t§o 

[0 14 4] ^SttKjiaaoiffflKOl^T, 05 4 ©X 
P-x+-h*#B§LTUiW-rS. Xx-yXS4 

•f^Bftc^TWBB^aiBBi: Lfc^S^Wte 
L> ^T«B**aBB*fcUri/^t^W£Lfc» 
Xx-yXS 4 2lcmtS a Xx-y/S 4 2tc43t^T, 
^BMBffie 4 »i, ifiiun/cfe • ISt^V^I 
«OfeT©BB^6fe±OBB*T» 1 BfStfoa 
§BBicSb£-r«. 

[0 1 4 5] Xx-yXS 4 3tc43^T, X.mffiffl$6 4 

a, aiBB<o?j»Ji»«^«ija-pa6s^5^i&w^ l, 

aSB*0!pJ9JflW8*^-P*S k WSLfc«*, Xx 
•yXS 4 4 {CigC?o 

[0 1 4 6] Xx-y^S 4 4IC«^T, ^BffiMffi6 4 
tt, fttlf-Y^/^-vtWi^lH-rscfcfcJ:*), a 
BB^©ft©S« RGB(D^O^fn 
^cofe) %¥iJ9JL, aBB^©5fif^©B« (MAtf, a 
BBJRJfc^k-rssxSHB) aBB^klB] 
UfeTSoT, ¥iJ9J1B?8««WS»T*SB**8mi 

[0 14 7] Xx-y7°S 4 5fC*5l/^T, ^SfflB8)S6 4 
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im®?5o Xr-y 7°S 4 6 tC*5t,>T, X&ffifflSllG 4 

[0148] wmt, xf-y^s 4 1 icm*), ±xcom 

m*&BMmtLfci:'n%.Zti5%T:\ Xr-y7S4 l 

Co 1 4 9] ^±^bfcxx-y^s i (Dm&^-im 

S2{C43^T, feffiF^g|55 2«\ fe^rW^/^-ytf 
R. G, BZ£.!&?5o 

co 1 5 o] mm&mvmfflic-D^Xs 05 5*07 p 
mmmmzmt (mmca, ^m^^^mmg 20 

{mg%3L!8.LX&m®m3Lf8.&7 2, 7 3, feiW 
CO 1 5 1 ] Xx-y 7°S 5 2tC*5^T, feMB{i£j#a$ 

72^, mm^mnn lA^o^iife^v^wiMg 

£ffl^TfeMB{ttC££$U »JtB{i£fi5cgf$7 4*5£ 

7 3 it, ^m$z&& 7 1 ^ cospfe^->f t mm m g 

£ffl^TfeMB{£D££$U 7 4&J; 

tffe^^glS 7 5 lcmf&?% B 30 
CO 1 5 2] feMBffi£l£g|5 7 2^feMB(§C^fi!tT 
<D$flfIfCO^T, 0 5 6CQXD-x-V-h%#F.g 
LT^f 5o Xf"-y7"S 6 1 {Cfcl^T, ¥rf{tgl$8 

i, 8 2 ti. ^nfe^e-y-v^iSfiMg^^TOii^^a 

iBf^Lfcfr£frS«U £T<DWmttrZBmmt 
LTi^&V^W£L£ij§£\ Xr-yfS 6 2tj§ty 0 X 
-r-V/S 6 2tCfc^T, ¥rt{tSf$8 1 , 8 2li, gpfe 
^^B{t!MgcQ£TOBfgfr£;&±©Bfilf:T\ HI 

CO 1 5 3] Xf7 7S 6 3 {C*5V>T\ ¥?titg|58 1 40 

it. z^?-ymnz^mT5£tic& a 

L7cB#l CUT, #«UIf$ti:ia$-r6) cDBfSffi^ffltii 
-f£ 0 -7j, ¥MH$8 2 < 6Wy/^- 

>lfl^£#BS-f Setter SiBfU^MOBil© 

CO 1 5 4] Xx-y^S 6 acts^x, ¥ffiit$l8 1 
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&{£B£ ttfo b x^ibmm £ nr t, 7 ^ ;u * 
#raai^tDi!(rctt^#-r5o -73 > ^jffkgfls 2 tisiii 
tc, G^*w-r^#^B««aBB*{cw-r§^ww 

CO 1 5 5] X-r-y7S 6 5tC*5I^T, ¥i#{tgfl8 1 

o&Bwmicftfctzmmmt-rZc -73> ^rfftass 

2t|pl«t, G^^-rS^#S§B^OB^fiti:, W 

fats? -( bz&WLiizmwL, *fth<Dm<D®mitm. 

M»G' <Dr$iBs^ttJ&ST3BSi{I£-f So 
CO 1 5 6] Xf->y7S 6 6tc4o^T. M»f§8 3t±, 
¥?tfkg(5 8 1 ^P.©¥?i^^:^nfcRfi)c^/c^t©B^R• 

c?tifcG ^/c:t cDBfi G ' Oft S Bluett 1ST 
-5B^(i^M»L. ^OM^feMBftCOftgB^tcW 
J5TSB^Ii;-rs 0 

[oi5 7] mmit. xfy^s 6 1 icm*), ^t©b 
iS^aeB*i:Ufci:*iJ^$ns$-e\ xf^ysei 

7iS6 etDmm^WM^tx^o X-r-y7S 6 1 tctsl,^ 
T, ±TOB^ftSB*i:Lfci:fiJ^$nfcil^ Sft 
S{i05 5(DXx-y7S 5 3(CU ?-yr§„ 
[0 15 8] ^43, &MB§i£lxScgB7 3^feIiiD5 
^-r-SSftUfi, ±jiLfcfeMBf^fi!cg|5 7 2^feMB 

^c^^-r-smi^saatisiii^fescoT?, 

[0 15 9] Xf-^S 5 3fC*Jl/^T, ®gBft4fi)c^ 

[0 16 0] IUniflt£A»7 4 o»«iB«4««iao 

-f 3o Xr-y7S 7 1 tC*J^T, SlJgSt±igP9 1 ti, S 
Wfet-lf ^Bff M g ©^TOB^^agB^i: L/c*> 

zxommzitsmmtLx^K^tm 

SL/cl^ Xx-y^S 7 2tciityo Xx-y7S7 2fc 

%.T<ommfr<bfi±<Dmm£x\ n^iB^-roagB 

[0 16 1] Xx-y7S 7 3tfi^T» i^SSmg[59 1 

[0 16 2] X-f 'yX°S 7 3KJ31/^T, tt@B^Ofe£D 
4(CjSt?o Xx>y^S 7 4lCl3^T. iW^gf±ig|59 1 
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20 



L c = 3Mg-2 C + D 
[0 16 3] Xf7^S 7 3tCi5<^T. i£BH*0fe© 

5 Kilty,, X^-y^S 7 5»C*5^T> S)agtagP9 1 * 

L c = 3Mg + C + D 
[0 16 4] Xf-yfS 7 3fC*S^T, &§Bsf|cD&© 

6lCjtty 0 Xf77'S7 6fC*J^T. ff£lMJfiB9 1 10 
It, gHfe*-«M'*H«Mg, fcitfftMfg^C DO* 

L c = 3Mg + C-2D 
[0 16 5] &*3. S (1) Tim (3) Klfc^T, L 

c Mg, c, d«, znzn, asHiRicwts-rsw 
g&tfBtt l c , ffi«fttif >r *b®m g , fens 

[0166] sasaxf-yys 7 ncsso, £t©b?i 

SrSgB^i: Lfc£W£Sn33:T\ X-f-y^S 7 17i 
SS 7 6 4)«lffl#liD3ISn£. Xf7 7"S 7 1 fcfc^ 

Kixf77's 7 7 Kitty. 

[0 16 7] lX±I^LfcX-r-y7 p S 7 1 TbSS 7 6<D 
jBHUcJ:-3Tftj««tifcWa«lfli«L c ti/^X&i 

[0 1 6 8] Xf'yyS 7 HCtS^X, /4Xtii£tR9 

4jffiV = (L c (R) -L c (L) 
[0 17 0] Xf77*S 8 OiCfc^T, /-fXE&£g($9 

mmmm (5) . (6) icmmbx. &mm+3o 

Hh= (L c (L) +L c (R) ) /Z 
Hv=(Lc (U)+Lc (D))/2 
[0171] Xf77"S 8 1 tCfc-^T, /-YX^*SP9 

SEvcolfeflffi II v II KttfSLT, zkV^lft^jtftflF^ 

[0 17 2] Hf#*JEtt, V 0«fc 9 

#5$ (7) IzkTXoI^ lEJSfkLfcSJEv* 
wh= 1 - I (v/|| v ||. (1. 
w v= 1 - | (V/|| v II, (0, 
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• • • (1) 



&smmictt& : rzmmm*:9&. (2) icmmtx&m 

• • • (2) 

★ aiB*K:*»S-rSii3RfflMg. C, D£#5£ (3) m 



• • • (3) 



12: LTi/" 1 



4VfcMJgLfcli*, Xf77 J S 7 8{cjity 0 Xr-yX' 

BfiM g ©£T©Bflfr 6£±©Bifll:T\ 1 Bit 

[0 16 9] X-f-yXS 7 9{C*3^T, /^Xl^£gi59 
2& a@H^O±Tfi*li:{aB1"5B*«0B^ffl (» 

mm) (4) fcHifflLT, asB«^Mi5-r 

(U) . L c (D) , L c (L) . L c (R) ttZ>o 



L c (U) -L c (D) ) • • • (4) 

ft^yj-Hv^sta-rSo 



• • • (5) 

• • • (6) 

* / 1 v ii bfi ( i . o) i:<orta©*ewffl% i a* 

Si»LT*¥:&lRl©¥»fl:*#*wh*»*. $fc, 
(8) K*vr£?K, IE8!fkU/c£J8Bv/|| v II i: 
^h/l/ (0, 1) fc<0rta©*ftW«* 1*^580? 



[0 17 3] ^gav^fgttffitf 0T&£t§^ 7k¥73l6] 

L = L c + (wh • Hh+wv • 
[0 17 5] &3b\ (9) Kfcl^T, L c. Ltt, % 

[0 17 6] fflifteX-r-yXS 7 7JCIH), £T©Bf! 
*aSB^i:LfctfiJ^?n5$T% X7-V7S7 7T] 
mSB2<09BMim*)7&ttl^o Xx-y^S 7 7C6^ 



0) ) I • • • (7) 

1) ) I • • • (8) 
* [0 17 4] Xf77 J S 8 2(Cfc^T> /-fXR**W9 

2ti> (9) trffll^TaBBXKWC-rSWlSHBft 
LcDB^ffl (Wfifit) ^rWHiTSo 
Hv) / (wh+wv) • • • (9) 

S&I2 5 5©Xx-y^S 5 4KU^->-f*. 
[0 17 7] 7f77 J S5 4K*5^T, feffi[HSSlW7 
5«, feMHftC D, feJ:tfiWSH«LK:feSfffl«Jfi 

50 wr*SWH««r^»KbTPSajfiS»a57 6 7!iS7 8tc 
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[0 17 8] fe2Hfg«fflJI©8»IKO^T\ 0 5 8© 
7U-=f-*-b*&mLTmW?Zo Xf'^S9 1tC 
fcl^T, fe$B8S»a5 7 5 «, SJSBifSL (feMBft 

*fcL;fc*»5ft»*«*U ±T<DBI;££Bfifgt LT 
<,>&i^£ «SL fc**, ^f7ys 9 2 Kitty. 7,-r-y 
7S 9 2fC*5l^T, &^IB88IW7 514, »«IH«L©* 
R g = (L + 2C-D) /3 
G g = (L-C-D) /3 
B g = (L-C + 2 D) /3 
[0 18 0] &*5, £ (1 0) 718 (1 2) fCfct^T, 

l. c. d*±, ^n^n, a§Bigu:#js-f£?¥gB<£ 

L, feMfi^fC feSHftiD 3 c 

[0 1. 8 1 ] $0,1114 7.x 7-/ S 9 1(cr!)« £T©Bfg 
*'&BWmtLrct$IJZ.-$tl%$i?\ Xr-y7S9l71 
5S 9 3©«yi*HIR»)ji«nSo X-r-y^S 9 1 fcfel^ 

atiias 5<d7.tv-/s 5 stcj*— >-r-5. 

[0 1 8 2] Xf'yys 5 5fC*5l,>T, PgIij£g&gB7 20 

6f4, f&siasg5a5 7 5A«6mt6«n^xHBflto«H 
fo?*fflRmzwm*m*z.t mwmat, mmm 

5 1 oBan^i!ifiiafcj*ts-r«i8Wisag««ia%«-rc 

t»C«toTtH*il«G**jSf S„ KMffi£8l8IS7 8 

<DB U Xr-y^S 5 1 aF§M£$«UllCft£ 30 

t sBwaiigSiJasfcasf c t (Cot o rai^Bft b £4 

■fltR. G, BG^StiS, 
[0 l 8 3] JJt±tC±0, 0 4 5tC^L/cBftSaaa5 7 

iMH*»7'r*. 

[0 18 4] 0 4 6tC^L^:SJSi9— IkSR 5 1 <D 

ass i©»2©«ricfifijfco^T. 05 9^mLrmm 

t *o 40 
[0 18 5] 3KaS2©«*8Wi, 03 5, 03 8, « 
4tf03 9%#BlLTaJtf!BLfc£ 1 ©Ttlf-f ^Hfc 

[0 1 8 6] tTF\ ft • ^JS^V^Bftskt, 01 4<0 
ft • !RK-fc-«f-f y? 10, 0 1 5<Dfe • sat 

tV^/^-VPlfiDi^C^ Bit©fti4 3Ii!feRG 

B©d%o^-fn*»©fe-z?»5 0, !*stt4apgso, s 

1. S2. S 3©-5^«D0'»-rn^cDSaT*S5fcLTIK 

rct*. fefc*u wTKffiw-rsflWWftfm* rgb 50 
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: feT0B*fr&;&±<OBjl53:T\ Ji<ft 1 B^-foaSH 

[0 17 9] Xf-v7S 9 3fcfc^T, &SHa«W7 
5(4, &SBX£tf£r«WttHfitL. feMfflltC, 45 
«fct/feMB«DiOHJRIS%^S (10), (11), 

(12) fcaffll/C, SBBilfcttJfc-fS^PBficOR 
!&#<DmRg. G$*K>ffGg, B^tfOffiB g^gttl 

• • • (10) 

• • • (11) 

• • • (12) 

l)W©3fefr6/£3fe- We-lf^Bft!^ 4ftfr6 
[0 18 7] &£#S-{ta5 5 1 <&£2©fl|j£0!lfc43^ 

laitfSMtfif-r^/^^-yflHEtt, MRS 

g|5 1 0 1 — 1 7^7^ 101-4 t&l&SftSo 
[0 18 8] ffif^gp 1 0 1 - 1 {4, ft • gy^e-9-V^B 

u ?#6ns«ss o(iiittis-r«MHtt«Anirffii 0 2 
tctufl-rs. MSB 101-2**, ft • saetif-f *h 

u t#6ns««s 1 tw*£-rsaiaiffi%in»ffi 1 0 2 

tHi^-rSo ffiP^gPl 0 1-3 fe-SK*1f-<*B 

l, #ens«jas 2 £tt£-r«4imffi$fin)HS 1 0 2 
tctti^-r§ 0 Mr^gp 1 0 1 - 4 a, ft • jss^'y-r *e 
«©#B*<o&*«M"e-f k«ss 3coffiP45aa^)SS 

L, »6ft5i8«s 3JcW(SfSffilUJB%iin»ili o 2 

[oi8 9] *ds§§ i o 2 14, ffiKgp i o i - 1 nm 1 
o i-4A^Awn5iss otiss 3(omrsm^m 

[0 19 0] ^«^i«g!5l 0 3(4, iPgisl 0 2A> 

«luti 0 4tHge,L^t>-&, tien^ffi^B^ffit-r 
*ftt-if-r^B«M%ftrtLrft«imiW5 2(c«$&-r 

So ^!i)SM«LUT 1 0 4(4, ftt-9-V^f^lBft© 
itl^-fVf-y^^kLT, ft^+f-r^BfiM^B^ 

[0191] 05 9te^L;fcSKiS— ffcfflS5 1 0^2© 
SfiKPtC4S, SI 1 Ox ; e-9-V^Mc*5^S^2(DS 

[0 19 2] Xf-yyS 1 0 nc&t^T, 1 0 1 

- 1 71M 1 0 1 - 4 (4, ft • JSfire+fV ^B(i©^T<D 
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BH*fcL-CV&l^£fiJ£Lfc*^ Xf'y^S 1 0 2 
tittfo X-r-y7S 1 0 2£fc^T, MF^SP 1 0 1-1 
712 1 0 1 - 4 fi, fe • «£*-»f -r*B«<D;£T<&Hi* 

[0 19 3] Xf 77S 1 0 3K*i^T, MPbISP 1 0 1 
— 1 7!rM 1 0 1 — 4 *4, fe • SSttf-f *®«<E>&H* 

ssso, si, S2> s«:tiJS5fis 3tw*s-rsaia 
[0194] mp^sr i oi-i icisasas ocaraja 

5o Xf 7^S 1 1 1 fC*5V>T, ffiP^SPl 0 1 - 1 (J, 

(mtf* aiiS**tf^i:-r5 5x5HJR) <E>-5$, 
fetf&gBfftfcl^UT'&'K fro, SJS^S 0T-S-5H 

[0 19 5] Xx-v7S 1 1 2te4B^T, MfSSP 1 0 1 

lllOS/cltlift^o Xf'y^S 1 1 3{C*5^T, 
fttilggp l 0 l - Hi, &*!£iBiR0>HXfifc. 

faT'Rfc»LT, *«ifi!*aiH*O!SJaS0K:WJ£"r5 
fflBffltrs. JaSli06 0<DXf77S 6 0(cM£ o 
[0196] ftf fflffi 1 0 1 - 2 71S 1 0 1 - 3 fc 

d; s i nm s 3 ©aiiB«ia« % ±a bttmm i 

oi-i fCcks^Jts owJUfflfflatiaittTfeSOT?, 

[0 19 7] Xf-yfS 1 0 4t*3t>T, *D^§§ 1 0 2 

MRflgp loi — i 7iM ioi—4 *^ A*«nsa 

iBXtcttl&i-S&ftS OTbSS 3©*fHffi£fo]gU 

xffi^ LT^iaanMHias 1 o 3 {cfitia-tSo 
[0198] xf77s 1 0 5«, simmmimi 0 
3«, Mffisi 0 zfrzm&-&tir&*:*¥'(>7mm& 

OH3Sffi*^fiSiaRaffifitLUT l 0 4fC(g6L.£fr-t*\ $ 
5ftfcffi*agB*fcttJt;*5&*tf>r*B«M©HjR 

[0 19 9] JMIi, XJ-yfS 1 0 1 KSO, ±X<D 

0 mm l 0 5<OJB31^«f3 5g$n5. Xx-v7S 1 0 

1 Kfcl^T. ^T©B»^ftgB^tU/ci:fiJ^$nfc 



(16) ^pSB 2 0 0 2"- 2 0 9 2 2 3 
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* [0 2 0 0] *2©«*J3-ft»!«C*^T 

[0201] *tc,-±ifiLfefeHii«c%4<a-r4mi 

£>«&H (0 5 60 ©ttfeDtc* feMB&£/£g|57 2tfH 

[0 2 0 2] Xx-y7S l 2 l fCfc^T, ¥-mit&8 
l. 8 2W\ ^fe^V^B^MgO^TOB^a 
10 lH*fcLfcft'S*»*W£U ^TOBjR*aBBiRi: 
LT^&l>i:fiJ5£Lfcl§^ X-r-y7s l 2 2£itty 0 
Xx-yT'S l 2 2fC*5^"t\ ¥jf{fcgl58 l . 8 2 W\ S 
Sifetlf f *Bf£M g ©£T©B^fr 6£±<QB** 
T\ JR$ 1 BJR-fottgHlRKftS-rSo 
[0 2 0 3] X-rvfS 1 2 3lC*5^T> ¥5ffbg|58 1 

-So 

[0204] BfttfuK^ hfrmw&mtDmmic-o^ 

20 B^E^7h;l/jamjaafc^3^T(i, fe^V^Bft 

m gtD±rcDBiso9 *>> Rff^o i mm<D&<ommrcv 

[0 2 0 5] fcfc, ffife<D 1 W6Ci«littlt'$ 

fluff, fe^-y-v^BfiMgiofe^v^/^- 
T2ffiH¥fiE-rs©-e, lajBofe^Gfc-rsct^afc 

30 O, mj£©lfflB©fe*GfcS»?L.fci:L-aE5£LTW 
[0 2 0 6] Xf77"S 1 4 1 fCfc^T, ¥Jtftffl8 1 

t±, agB^cofe^GTs^^sA^w^L, agsss 

©fetf G £ W« L fclf 3\ X f «y 7 S 1 4 2 fCj§ 



(U) - 
(D) = 
(L) = 



(G 
(G 
(G 



(LU) 
(LD) 
(LU) 



+ G 
+ G 
+ G 



tso co)t§^ rismm<D±-f^^imt^4mm(o 

4B^©fe^GT-fe5o 

[0 2 0 7] 1 4 2lC*3l/>T, ¥iffkg[58 1 

a, agB^©±Tfc*tcfiB-r^4B*{c^n^nw 
40 (S-rsca^oiSG (u) , g (d) . g (D , g 

(R) ttBH*©feJ:fc«»"r*Gia$i**tr*H 
SOB^fflG (LU) « aaB*0£TteBWr*G« 

ft*m?zwm<ommmG cld) , a@Bmoe±t 

»«"r*Gj««-*W"r«BJROB3fS«G (RU) , fci 

t>\ aiB^feTfcsig-rsG^^wrsB^toB 
mMG (rd) (i 3) nm$& a 6) tcaffl 

(RU))/Z •••(13) 
(RD) ) /2 •••(14) 



(LD) ) /2 



(1 5) 
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G (R) = (G (RU) +G (RD) 
[0 2 0 8] Xf-y^S 1 4 3 ttS^T, ¥-fflt$$8 1 

151" 3 C G (U) , G (D) , G (L) , G * 

gh = G (R) -G (L) 
g v = G (U) -G (D) 
g' = (gh, g v) 

g = g' /II g' II 
[0 2 0 9] &*5> Xr-V/S 1 4 1 fCiSt^T, £gB 

m<D&tfG-e&%^tm%.2ftfzm-&. wmtxTV? 10 

S 1 4 4{C)tty 0 c<Z)*§1^ agH^O±T^tCfi@ 
■T^4ii^cDfeliGT'^§o 
[0 2 10] Xf'vys 1 4 4»C*5^T, ftiBiS<D± 

£ffiC (U) , G (D) , G (L) , G (R) KftAT 

[0 2 1 1] «±0J:5Ka@HSRtc*NS*3H«43lB 

^Tfc> «iHL^tt9(c J; oTBfltfUE^h/l'gfcia 20 
[0 2 12] M406 2<DXf-vyS 1 2 4£U*- 
[0 2 13] Xfy7S 1 2 4fc43^T* ¥rS(kg|38 1 

LfcB* ttTR *!!BH*&£&r«) ©Bflffi^ttltB* 

a>= (1-1 (n, g) | ) " 
[0 2 16] Xtv7S 1 2 7fC*5t>T, ¥i#{tgl$8 1 30 

#BlB*«)»^»J«»"r*. -7?. ¥r#ft358 2fe|i|« 
[0 2 l 7] Xtv7S l 2 8fC*5^T, ¥»{fcffl!8 l 

Rjs#***s&*jBB*<DHii5fifc, w^-r§7 

[0 2 l 8] 7s-r-y7°S 1 2 9fC*5^T, ¥rffb§|38 1 

« » xf7 7 s 1 2 8 T-mn Ltc r «»«firr a . 

BBOBBflt *fcSTS7Y;U*ft&, fcitflEitco 
<*)8<z>ffi»*, ^BBBBKttfS-rs^-^l/^flaMoJ: 50 
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) /2 •••(16) 

* (R) £i£ (1 7) 7!»S*S (1 9) icmmLx^ 

thjig- *wau (20) <D£oicmmitLx 

43E^* h;l/g*»liJ-rs. 

•••(17) 

• • • (18) 

• • • (19) 

• • • (20) 

[0 2 14] Xf'^S 1 2 5tC*V^T, ¥jt<fcg]38 1 

fkgps 2 twc agja^e.G^^w^5§#Ba 

[0 2 15] Xf'^S 1 2 6fcfe^T\ ¥7f{t3|58 1 
tt» *S (2 1) lC7r,t£?iC. Rf&ft%G?&imM 

Z>o -iS, ¥»{fc»8 2fc|B|«R:. GfiK^W-T5#M 

• • • (2 1) 

T3o — 75T, ¥)tlbgl58 2t»ra«fc, T»<tflB 8 2*4. 
Xfy^S 1 2 8T»»LfcGja#*£f 5£#8BH* 

fiSc^fc^t<DB^iG , <oaaHiincjt**s-rs®*ffii:-r 

[0 2 19] Xx-y7S 1 3 OtCfcl^T, ^©15 8 3 
14, ¥r»ftg|58 l^e,<75¥rt{b$nfcR^f£ttcDBft 

J6l-^B^ffi^^»L, ^-^g^feMBff CtDffigB^ 
^B^fl^-TSo 

[0 2 2 0] BSti, XfyfS 1 2 1 fcMO. £T£> 
B«^agB^i:Lrc^WS$n§$T\ Xfv7S 1 
2 17151 3 OOJa^KHJil^nS. Xf-y^S 1 2 

£KfegH«£fiKftyi%»7LT. 05 5©Xf 
•y7°S 5 3{C'J^->"r^„ 
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[0 2 2 1 ] feMS{#i£j£gI5 7 3#fegH«D* 

[0 2 2 2] feMHff C££/£?-3|g2CQMr*«, IS 

[0223] *tc, *2©? , *-«r>r*»i*±fc*fT"r 

5®»«ffl»7©S2 0«J«WKOV^T^ H6 4«#BH 10 

ai*3R^6ofe • Bflct-yw & • * 

[0 2 2 4] jRgiS-ftSU i Hi, tetWlrx*- 
SA^-ftsnfcfe^-y-r ^ia«M*feif Ka5 5 2 tctts 20 

c fitter*. 

[0 2 2 5] &}f MAS 1 1 2 tt, !Slt^-fbgP 1 1 1 

[0 2 2 6] 06 5ti, sa^-ftapi 1 1 <oib i <om 30 

ISWJBSLT^*. IKS l <0*JSMfi, 03 5, 0 4 
1 *5<ktf04 2£#!$LTl80£LfclfS2CDf^^f 

[0 2 2 7] SSiS-ltSIS 1 1 1 <DW, 1 OflUSflJEfc^ 
1 2 1 fe±tf*Sfttt«9J* 1 2 3fctt*&S*l*. fe*"»f 

SS^v^/^-yif^i. ®*ffi«gpi 2 itsaxf 

WhmiWl^ 1 2 3 Kfltt&SftSc 40 
[0 2 2 8] JSKMfltffi 1 2 Hi, UttMlLUT 1 2 

5."fflW«5SfflLUTl 2 2Ji, a*Oi8fiE*-ryf f 'yi' 
Xi: LT, m€SffiS£tB*I-f 3/1^*7^77-7 

[0229] wmmm 1 2 & • mm^^t 
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?G®£rcitm®%7r>?mm*m£zti?^z>o 
[0230] w&mm 124a, «%ttng>jff 1 2 3 

mmmitz'oz nm\>\ mmmtm^x-h zwmc m 

1 1 2lCtiitl?Z>o 

[02 3 1 ] 064 IC7T> Lfcjusa&sw 7<om2 
om&MWMK&frtzm 2 O-rtlfW ^saato^r 

Kwr*^ ±jiLfc^i<Dx^->f-r^ 

aasfcg&sasa, m&t%-{t&i 1 1** 
fa-rsfcaafraan 2 4 ©fc**MB*yiK:o^T, 06 

[0 2 3 2] X7-v7S 1 5 1 {Cfc^T, ^StffflgB 1 

2 4 «, j«SM««nfcfe • ***1f-Y ^iSfiO^T© 

BHJRtL/TVftV^W^UfcJi^ X7-y7S 1 5 2 
£}tt?o Xfy^Sl 5 2(;*3^t> ^«*fH»l 2 4 

frtt±<DW%k%T\ m-x i surf oaaii^c^-r 

So 

[0 2 3 3] Xx-v7S 1 5 3tCfcV>T, feflffll 1 
Xf-y^S l 5 4tciity„ 

[0 2 3 4] Xr-y7S 1 5 4lCt3^T, KgftiHgP 1 

5fi«<Da* (tHAtf* aaii**«t , '&i:f * 5 x sh 

jR) Gfig^W-rSBSTfeoT, AO, lijgij 

#88H^i:feai'r5) coHigfi^tttiirsc *fc ^ss 

fi[fi{c*f^;L/T^46K:^^nTV^7-f;l/^^iS*, # 
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[0 2 3 5] Xx-y7°S 1 5 5£i3^T, %%mto» 1 

[0 2 3 6] &*5, Xr-vT'S 1 5 3£*51,>T, ftiH 
7 s S 1 5 4, t3£Xf 1 5 5 ©JagttX*y 7* 

[0 2 3 7] Mi, Xf'y/S 1 5 1 tcMO, £T© 
5 lftMl 5 5<DW!Mt)W&2tlZ 0 Ztv7S 1 5 10 

[0 2 3 8] **C, 06 5fC^Lfcfi5S^-{kffil 1 1 

com i ©«jsgijof^t>0K:ffli^i:4:*^t5!SJSis- 
[0239] %mm2<Dwmm. 035, 043, & 

£tf04 4 %#iLTlB^L/cS2 Of € ^ ^MC 20 

fent§^2<D!i/S^-{l:SaWi^-fl:g|5i 1 itm 
[0 2 4 0] WT, ft • 0 1 4 © 

a • j ?'W->p 10,01 soft • mm^e 

B<D^^Ol^-fn^©feT*»), !SK&4KPgS0, S 
1, S2, S 3<Do*><D^-?tlfr<D&mv&%i:LTm 
WtZo fc/cU WTCRWr**«^»fftt, RGB 

)£Sfe • iBS^-tf 'f ^H«t»ffl-r S c i: t> RfftT'* 30 
So Sfc, !§£#2lM, *fc*i3©prcS*fe-J&£ 

[0 2 4 1 ] 'SSJS-l'fcgP 1 1 1 com 2 OMA0l|(C«li> 

t> »<§&*>£©&• ;iM^+F^iiHf!, fe^if^^ 

SB 1 3 2—1 7!fM 1 3 2-4£#*&£ftSo fe^+tV^ 
/^-^DHRli, If IHfeisto£95 1 3 l fct,fl»&sn5o 

[0242] iiiafe^aji 3 1 fe^-y-v^/^- 

>fi»«KS-^t, ffi^SB 1 3 2 - 1 7TrS 1 3 2 - 3 T*ffi 

wswiicfe (ffip^fe) *ffi^-rs. *srafe 40 
*->ii$8£HSfrfSo 

[0 2 4 3] ffiHffi 1 3 1 - Hi, ffifflfeaSfiB 1 3 1 

fr&<9*ifi8fe<E>i8£fc*tJSLT\ ft * .W&-?V7ffll£ 

t s o (Dwmwmzm u » 6 n*as* s o jc J** 
•t^ffMfifciPWtg 1 3 3 Ka^-rSo mmffi 131- 

2*4, tifffiftft^tfl 3 lfrewffifflfeOffi^KJffSL 

l, f#e>ns.iMs 1 KJti5-r5*fiBffl*in*s 1 33 
fctaa-r s. *f laa; 1 3 1 - 3 a, m®&&&tR 131 50 
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»cj«as 2©*fra«&ssu flenses 21* 
*-sffffl**in*» 1 3 3&&tiTz> a mrn&i 3 1 - 

4*4, JfRSfeifcggM 3 1 fr£©ffiP£fe©J§£fCttiSL 
U t#6nsi8«S3*c:»(5rs«IIH***nW«i 3 3 
[0 2 4 4] inSil 1 3 3 tt, tfffiffi 1 32—1 TiM 1 

3 2 - 4fribkti-£tiz>&ms onms 3<Dmmm^m 

[0 2 4 5] ftj&£jfflfflH0 1 3 4 14, iPWIS I3 3fr 

fiLUTi 3 5tcp.se t^-y-, ffSftsffi^HSKiit 
sfttif-r^HflftftrttTftsuBWi 1 2{c«m-r 

So ^dU8K»«LUTl 3 5(4, fetif^ 

cOHsftfl^&fiT? S 3 J; 5 * S *TCV 5 o 
[0 2 4 6] 0 6 7 ICtjk Lfc^ffiEj-ftgfl 1 1 1 <DW, 2 
£S, B2 co-r^rlf-f *S&Sfc*5*tSlfS 2 © 
iS^-fbSaatCOI/^T, 06 8£>7D-f--V--|-£# 

SHLTStmrr*. 

[0 2 4 7] Xf77*S 1 6 1 {CfcfT, MRS 1 3 2 

- 1 nm. i 3 2 - 4 a, ft • !gS : e H f-(' ^iftotto 

BHSRfcLTVfc^fcipJSLfc*^ Xx-yys 1 6 2 
lCltt?o Xf77*S 1 6 2 (Cfcl^T, MHSBl 3 2-1 
T 1 )^ 1 3 2 - 4 (4, ft • 5Wm cOfeTcDBS 

So 

[0 2 4 8] XfyT'S 1 6 3£j3l,>T, fflfflftS^S 
l 3 Hi, ft^V*/^-yli^cg^<MP E Sfeft£ 

2-17 1 )Sl 3 2 - 4 KiifclfSo 
[0 2 4 9] ffiPa^feft^gP 1 3 1 CO*Sfflft^^a<Oi¥ 
SfflklO^T, 06 9©7n-^- + -h%#fiaLTWWr 

So *^ mm$r$m&]m&. &gmmicx>)i&{% 

t L, ft • ®S ; e+P-i' 7Hff Ofe^+i-V ^EJiJft^-lr 
[0250]Xx'y7°S171 (Ct5^T, afflfettSffi 

1 3 ni, ^^-(^^-ymn^mt^ct^ 

[0 2 5 1] Xf7yS17 1 tC*3^T, ftBii^cOfe 
^ G T'& S £ nfctf^-, XT-yfS 1 7 2{Cjl 
t?o C<D«^, agB*cO$4*^|S](cKlg-rS4iSScO 
fttGT^So Xf77"S 1 7 2fCtJI/>T, ffiBfettS 

g(5i 3 Hi, aiia*offiiafe*cfci*su ffliraasi 

3 2 - 171S1 3 2-4tCffl&-fS 0 ^SfC, ffiP^fe?* 

^gpi 3 1 a, asia^ic^-rsft^-ifv^/^-y 
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[0 2 5 2] 1 7 1 Kfc^T, &gBii£>fe 

■tfRX'&%t £ ft Xt'^S 1 731:1 

fetiBT-«>So Xx-y7"S 1 7 3{C*J^T, ffifflfeSt^ 
»1 3 lti, ftB(S3R©ffllHI6*BtJ:j*SL, fSlfflgB 1 
3 2-17!iSl 3 2-4{CjIfcrr&<, ttlfflfei* 

1tfBfcBlcM»rf£o 
[0 2 5 3] Xf-y^S 1 7 1 Kfc^T, SSBfUcDfe 10 

tfB-efcsfcffljesftfclia, xf'vys 1 7 4fci 
as 1 3 itt, aBH*o*miift*Rfc:ftsEu ttmvi 

32-1 TbSl 32-4 IcmtQ-fZo 2 ffiP«flfe?$ 

jewi 3 it*, 'Asmmictutt^^^ 

[0 2 5 4] WJJBWLfc»IHfei*JE«HlKJ:ntf, ft 

oRtB*xn^5J:-5»c. aaii*©ffiHfe*Ji£ 20 

[0 2 5 5] 4PJ14B6 8©Xf7yS 1 6 4fcU*- 

[0 2 5 6] Xf'yyS 1 6 4<C&<^?, ffiP^SP 1 3 2 
- 1 ftS 1 3 2 - 4 M\ ffiHfeS^SiS 1 3 1 frt><Dffiffl 

arrcfctct*), s-ft^ftsaso. Si, S2» Sfc 
nmms 3icftttiwmi%£i&L-citMmi 331: 
m^j-fSo 30 

[0 2 5 7] gttt9fc«, W*tf» ttlHIflS 132-1 
mm (W*.tf, aBMRfciWifc-rss x 5fii|) 

ssatfso-efc*B**fcmu ^tBLfcH* cw 
Ts »R»R£G&r3) <DBjR«««itti-f *fc» 

ffiNffil 3 2- 1 14, fctiil,fc#i!BBjR<Z>aBB*fctt 
r*ffl«W*ffiHk:W*S LT WIS^$riTl^7 71/ 

1 3 2- Hi, §#!»SB^iimfili:, ttJ^-rs?^ 40 
LT« *©jS*£iBi(S<0««s OfcWJS-TSffiP^fii: 

[02 5 8] ft*S, fiP^gB 132-2 7}S 132-3 £ 
.fcSSfSS 17}£S 3 OffilBHffiJUi, ±aLfc*MD«l 

32-1 Kj:*i5«s o©«M»ifcra* , rfe*o-p, 

^c0g«^{4*BS-r5c 

[0 2 5 9] XT-y-fS 1 6 5fC33l>T, )mWm 1 3 3 
14, MP^SP 1 3 2 - 1 Tim 1 3 2 - 4 €> ATJSftSii 50 
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fit LTftdt££*Mtfls 1 3 3 tfltier s. 

[0 2 6 0] Xf7^S 1 6 6t4. ^SSMiSgPl 3 
4t4, JPJHHT3 3*>e>^?n/cfe^V7^flfH® 

?> nfdi^a a a*tc ^js-r § fe^e if 7 iE^Mcoffl^ 

[0 2 61] JaS(4, 7r-y7S 1 6 1 £T© 
B*&aBH*i:Lfci:*iJ£;£ft3t:T\ Xr-y7S 1 
6 IftMl 6 60$ag#«l!3jg£tt3o Xf-y/S 1 6 

[0 2 6 2] ^©xttf^fflStefctt*^ 

coiga^—fkjaafc * t# e> nfcfe^-y-v 7 b$m icn 

[0263] ^{c, a7ott, ®»mm&7 
zmmumtom 3 7*&a©«tg&* ltv> 

[0 2 6 4] ^3©r*1f-l'^fflat4 x 07 0^1" J: 

B«©BjR<DJ85£*£M"r * C fc* < , &®M<D RGB 
tf#*«WLTRJ«#©^*1f-r»B«MsR, G/&# 

^o^a^if ^ * Hjfto * neri©sateJ5-{k t t m 
*b«r. g, B*^i«i-s*a^-fbsaafr5B!tSo 

[0 2 6 5] ^3<Df r; e+P'l'7Mct5lt?.^aSlJfeffi 

©RGB <a»<DH*ffi*fillH-r 5 feMHMH t . feffiP s 1 
^aT'ffiP^^tlfcB^ffi^R G B^St^LTSa 

; e-«f-i'*B**±j«-r3#AfflJifrsa5. 

[0 2 6 6] fflj^tf, aai^ilT'ti, 07 1 (A) 

-rj:9^fe-!ia ; €:-9-*i'7Bfi^6, !^as Kommn 
tt^ttastiT, B*^mfc v «{ciaB$n/cia7 1 

(B) jc^-r^^afetif-f ^BWMcsi^BRsns. 
&?ip^fflar*«, &^+>-V7B^mcsi^5), iias ir* 

(C) JC^"r«t9*ffl»RsK jSas lT&oTGJ8# 

^wr^B^m^fciHg^n/cBficsK fcitf^ 
as lT'feoTBfig^wrsB^mtK^fcEi^n 

[0267] mz.n* » AsaaT't4, fe^p^atcio 

72 (b) tc^-r cfc ? £B®Rsi#ia&£fr£nT, 0 
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72 (o &7Fi*£oti^*vj*mmsm&i&-£ 
[0268] ^(c, &2<dt*vj tvmttizmi? 

[0 2 6 9] H««ia»7©IB3©fllritW»Cfel/^T. V 
5 1 £{Jtt&Sft* 0 ft • ^Jt^Hf-Y^fflft^fe^+f-r* 

1 5 1 tttt&^ns. ft • mmzif^ ?mm<o&& : £*f 10 

ffiF^SP 1 5 U *5«tlf!«S^-ftS 1 5 2 7!)S 1 5 4 fc 

[0 2 7 0] fcfc, J-XT> 
ft«fl6K*1f'l'2iii««, 0 7 £)ft • gM^+fJ fyi^Z 

-y? zx'h%t-?z> a t%t>%. a*cofeti3iifeR 
g Bco^^ov^-rn^cDfe-efeo. sstis o, si© 

[0271] fetch, ^Ticmmtm^mmt, r 
g Bwn©3to^5fe • mm^^ tmm*. 4ft 

[0272] mmm&mmw 1 5 ut. ft • saFe-ir* 

«fctfBjs»©«fi*-»f-rd'iB«MsB%, ^n^nw^-r 
*««^-fk» 1 5 2 t 1 )^ 1 5 4 tc«i&-r 4. 30 

[0 2 7 3] S&KiS-ftSPl 5 2ti, Rj*»0tfS*1f 

-r * iiflMbRKat* j^-ft«a*aw c t k * o -cma 

BtfiR^fiJcTSc aSJS^—ftS 1 5 314, Gfi!c»cD,€ 

Ta^H«c*4«-rso M^-fkan 5 4 1*. 
^ojKfit-y-r * aft MsMcmmiz-immzffit z t 

i o rm^aif b § 0 

[0274] 0 7 4 sjss'jfe^f resi5 1 5 1 <omi&m 

^LT^5. SftffJ&ttlllMS 1 5 lCfeW, &•» 

a^+rv^Bft, tewt/w-ymii* &£vmm 40 

[0275] aajg(5 1 6 1 a, a • sa^-tv^afftc 
sas i cv^oiffr. i=o. 1) ©aawii 

StUUcSi^ftMISIffil 6 2lc«^-T4 0 **5, fetlfW 
^B{fMcSit4, ScDfe • SWEt-y -Y*H«<0x yffiSlS 

(,1¥fffl(407 8fe«fctfH7 9%$!BL"C&i£*"*) . * 

fc, arngpi 6 ni % fe^-y-v^fflftMcSicofet^v^ 
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U ftMRSffil 6 ZKm&tZo SSt^ fflffiSPl 6 1 

fe^v^BftMcSii7tofe • ^fe^^tmrnt 

IS ASP 1 6 3ftS 1 6 5K0«&-f S. 
[0 2 7 6] feMHSM 6 2ti, ttamau 6 1 fr€>Oft 
*-tf-Y *B®HcSi<D£BfH<9 R G B j*#*fflBI U ft 6 
tiSBffiRsi. Gsi. Bsi^r-en^nwis-r^jf ASP 1 6 
3 71M1 6 5{C{8*&T3o B«Rsi«s fe^V^BffM 
cSi©*®*tc:WJ£-rSRB!t»OiaJRffl3t»»€»*SH«"C 
S5o BftGsiti, fe*tf>f*H«ycSi©#B*fc*tfS 

fe^v ^B«aicSio*iisSfcWjiS-rs b ns^-oaiRffl 

frP>&3B{iT-$>3„ t/c, BliRsi. Gsi, Bsil4, ft 

*-»f-f ^iB«Mcsii:iRn;asaiiSK«j:oT*^nSo * 

fc\ fttfRBSl 6 2tt» B4 7KjSLfcfeffilHI»5 2© 

[0 2 7 7] Jf ASP 1 6 3 tt, ttttiSP 1 6 1 
n^.€SS i 07cffiH««»cS^t, feMlffl® l 6 2fr 
6 * n 4 R fiit^^BfiRs i zm. 

1 5 2 im&?Z>o fflASP 1 6 4 ffltBSR 16 1^ 

®-it& 1 5 3 fc«W&1- 5. #AS15 1 6 5 (4, tttiJgP 1 
6 lfr50»&SftSS{*S i ©7cffi|Bi«f8fclS'tJ*» ft 

CDB^Bs i ^ffl*^ iSK^+FV * BitMsB^:^^ 

[0 2 7 8] 07 5 14, €fi^-fkgl5l 5 2<D«fi!cW& 

p^gp 1 5 1 ©if ASB i 6 3 ^e.^^n^^s^-f -f * 
aft MsRfi. ©RfffasaigB 1 7 1 tc^i&^nSo ^^fo 

g(±Jg|5l 7 Hi, jSStlfW^iBflBlsROS-llJlSKW 
^Ojg^cOB^^fflV^^miPStH^^L, m 

Tl 7 3 fcHma%8B6L^te-e-TJ*JS-r 

ffU Mflffl^B^ffli: LTtii^Bff RZ!£liit2> 0 £ 

fig«fi«l«LUTl 7 3(4, iM^>T7^^tL 

[0 2 7 9] atS^-fk* 1 5 3, 1 5 4 CD^fig 

ffij(4, 07 5(C^Lfc^a^-fka5l 5 2(Dffil$.mtm 

[0 2 8 0] ^{C, 07 3fC7fxLfcBftSaiIgl5 7iOm3 
cOS^iJtCjc^^StOx^-y-V^^iifCOV^T, 07 6 

[0 2 8 1 ] Xf'V^S 1 8 1 (C£>^T, MJUftlfP^ 
gfS 1 5 1 {4, ft • «fi*1f^*H«E!S«»jeffilHMQg 
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351 5 2ftS 1 5 4tCffl&*S 0 

[0282] jiJSgijfe^HSP 1 5 1 (ommffl&wffl&m 
w**. xt7^s i 9 ltfe^T, ttdaan 6 u*. 

<D«£» SOfeitfS 1) £fi£Lfcfr3fr£W£U 

5 1 9 2 fCji€y 0 10 
[0 2 8 3] Xf-y^S 1 9 2K^T, fflfflSB 1 6 1 

it. &&*^j<7t^-ymmz<s%nz>±T<omfe<o 

[0 2 8 4] X-r-v^S 1 9 3(Ct5^T, ttttJg[5 1 6 1 

i ©H*^tt*aiBL» aSSSKDfet-lf-r^HIWcSi* 
^LTfeTO^l 6 2tWt5 0 S^IC, tttBSP 1 

6 1 W\ fe^'T^li^licSiilTcOfe • ^JS^if-r^H 
«fcOffiBB8«*«lfr«a!fiS i cDjc{u§tlf$fi££J?Sc 20 
U ffAgP 1 6 1 6 5iC0W&-f*o tttBift 
1 6 Hi, fe^V^HftMcSicDfe^^V^EyiJ^^-r 

1 6 2£«8gTS„ 

[0 2 8 5] Xf7^S19 3<OSQ.IIO»ifffl{COl->r, 

07 8fe±tfH7 9*#RgLTa(iWrSo 

[0286] tta*n«isss i <omm&7i,<D& - mm* 

Sa= { (x»-l) +y»} /2 
t»= { (x.« — 1 — x a ) + y » } / 2 
[0 2 8 9] tef±535 1 6 Hi, 7t;CQfe • iSS^if^^H 30* 

e&cojias oQSXo&ai (x», y ») ^ (22) tc 

ilfflLT, fe*tf-t**H»McSi-e<Dffi* (s«, t») £ 
»McSi**Blt-rSo ra^fC, KSSOOtc© 

t±, as* (s». t») tcw/stTJiii (x*. 

sb = (xB + y>) /2 
t b = ( (x» - 1 - xi) +yn} /Z 
[0 2 9 1] ffltHSPl 6 1«, TCOfe- ^JS^E-tf-f 
*4>J££S lcDHfgcDffiH (x., y.) (2 2) tc 40 
iUfflLT, Q*:^ 5WimcSiT*<Dmm (sb, t.) £ 

it. mm (s.. t.) icttitLTmm (x.. y .) 

[0 2 9 2] 07 7tcM0> Xf'yT'S 1 9 4 filfel^ 

r. &«p^i 6 2 ffltba5i 6 

ll«McSi<D#B3RORGB«»i&ffiHLT, H^iRsi, C 
si. BsifcfeSU ^ n^fn^f -5 JfAS5 1 6 37!jM 

1 6 5tc{ftisi--5o **5, fewsui 6 z<Dmmmm 50 



(22) f$M 2 0 0 Z- 2 0 9 2 2 3 
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n«^Si©&*1f^*HfMcSiti, 7C©fe • J&S^E-'f 
-T*H«4:M:Hj|SlfflML 1H£> |6]fr#Sasifr?fcf&R 
SnS. fCf, fl&ajgP6 Hi, &^tf-<2M*McSi* 

[0 2 8 7] TcOfe • SSare-UV 
7 9 {C^-T its 0T*«5o EBUcfcl^T, fc^fe • $a 

Mcsms tiiiti/T?nt^5. $fc, fe-sa^e 

*f-r ^Hft!cD«i<ga S 0 <OH**^ fe • jsa^e-if 

tc x ymmmctiLTmibicmfeLrc s t ^is^/h^ 
«(cg2i$nfc®as ioai?, 9nimft7oiii*e 

B £ b T ffl til T" £ 3 £ ? f c & £ tl T 1^ 3 o 
[0 2 8 8] 07 8*#f5BbT, fe • S5£ ; fc1fl'*««l 
<DBT?jj**ft*J»S S 0 OBSR^aiW-r *J&&fco^T 

Siw-rso wmt. m^mmAit. soft • 
^^mimB.mr^xymmjkX'it (x», y») t& 

%sZ*lt (s«, t») Tfe-So (sa. t.)t(xA. 
y») It. (2 2) ICtts-T £5&1tifcM&tf&5o 



[0 2 9 0] 



• • • (2 2) 

1 7 9*#MLT^ ft 



mm.**? * mm 



y») *« 



^fw®ttmmT2>x y mm%xit (x., y .) 
Dx ^jssnsfe^-»f-t*^ii«HcSi*a^-rss tffis 

jSTii (si, t B ) T°h%>o (sb, ts)i:(xB, 
y.) It. XjK. (2 3) t£^-r«fc54J*fl;l»«*^So 

• • • (2 3) 

{CO^Ttt, 0 5 5%#MLTlttWLfcfetfiaia5 5 2 CD 
[0 2 9 3] JagttXf"y7S 1 9 1 tcM^, SS^If 
^«n«$T\ Xf^yS 1 9 lJiMS 1 9 4ICjfflltf 

ii03S$n-i>„ xf77s i 9 ncfe^T, sat-tf^ 
jn/cg^ Mixx-yys 1 9 5icmts 0 

[0 2 9 4] Xfy^S 1 9 5IC*^T, 19 ASP 1 6 3 
fcR^£Dffl{|!Rsi HftRsOtiliaRsl) 



(23) 
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— ftsp 1 5 2 jcflwers. mate* w asp 1 6 4 a, s 

ISU JfASPl 6 5(4, »Jg ; e-»f>r*Ii«lIsB*£jSL 

[0 2 9 5] ^1(40 7 6 ©7.x -y 7 s S 1 8 2fCU£- 
y-TSo 7f->y7°S 1 8 2tfe^T, ^Jgi^-ffcgBl 5 

1 5 3 fi. G$#©®j£*-1f-r*B&MsG{C!g£i3- 10 

j^-fbSP 1 5 4 (4, BfiJciJ-osst-if-r^iiaaisBtcaS 
gis-fbffl9*«E-r c t k * o t a aa* b 

[0 2 9 6] «£JS-ft» 1 5 2 OSS^—fMHtCO 
l^T, H8 0©7n-f- + -h£#BgLTStolJ-f'5. X 
r-y 7*S 2 0 HC*5^T, SfililPStaigp 1 7 H4, Rfig 

fc«JELfc»fc, 7xy7s 2 0 2Kittf. 7f--y7S 20 
2 0 2t*K SBrftSfflSP I 7 1 (i, r&j£*-f7^ 
Bff!MsR<D£T©Bsgfr6£±©B#ll:T\ ffik 1 Big 

[0 2 9 7] Xf'yyS 2 0 3(C&t^T, ^mfQ^tiJ^ 

1 7 1 ii, mswmicw&tzmpitfQzntiiu stftm 
mmm^i i 2iamt^ mma*. aBH*%f 
^fc-rs5x5ii3R (wt, mmwmtmmz) <dw 
fummtoztu *nt><Dwmmt. &mmm<D&sm 

08 iE*i\fc347*n/*«»fctf*ft^ns»£ 30 

ft, *ft60«©J£fttf»W;£ft*. £*>(;:, ^co»© 
[0298] Xf7yS 2 04 (Cfcl^T, £jft££tii{R 

as 1 7 2 a, ^^sti«LUT 1 7 3 K^massas l 
ttfct s tatimm r cDijjfifg t -r *. 

[0 2 9 9] SSSli, Xf-y^S 2 0 1 (Cl>3> £T<D 
0 17!jS2 0 4©ffla«<l«?)ji$n«o 7x-y7S 2 0 40 

[0 3 0 0] fc$3, JBKJS-ffcSU 5 3. 1 5 4t» 1 

[0 3 01] JC4±, H«^SS7 0£3©tiWi0Jfc<fcS 

[0302]^ H^sgp 7 -r a bhmblji so 



^2 00 2-209 2 2 3 
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[0303] ^4cor^-tf^^sas{4, mm^mmic 

[0 3 0 4] 08 2(4, S4cDr^1f7^fltfI£±(;:^l 

[0305] m&®m&7<D%4<DMf$.mias^x. & 
imfrz<D& - m&^Jtm^ a • is^-tv ^b 

<fct>\ a • asst-tf-r twmoM&t-f'f tmiz*? 
mm : E:*fj?>w->®mt. n&uo&jmi 8 1, 

MtfE^feffltf^figSS 1 8 2ftM 1 8 4 K«Jt&$nSo 
[0 3 0 6] ft*>\ UT, ItfcWfO^fiS*^^*, 

-yP2T*£3£t5 0 -f&fo^, BHcDfe(43IIfeR 
GBO^^O^-fn^OfeT'SO, !SJt(4S0, S 1<D 
o^O-fj-VtbsX. £€>(<:, !&K(C ffifr 6 -ffeffttK 

[0 3 0 7] fc£U UT{C^'TS«fig J f>Sl{t(4, R 
GBWn0 3fe*^6<S5fe-«S ; t'lf-r^iH«^ 4fe 

[0 3 0 8] «ffiB<f!±fi!cg|S 18 1(4 GU&SnSfe ■ 

mm^^mimcaLxm&mm^mm^mL. m 

&n*««E»£*feH«£filc95 1 8 2 TiS 1 8 4 (c$ 

[0309] m&m®£i&i®i 8 2(4. i$&jn§fe- 

m&m®±f&®i 8 3(4. {ft*s^n*fe«* 
a^-if^ ^aifi*5=to : i!iSi5ifi ; &fflv>Tai^BfiG 
m-%o JHftBflt£«a 1 8 4 (4, fltt&^nsfe • 

[0 3 1 0] 0 8 3 (4, !E|£!i#£/jJta! 1 8 1 OS 1 <D 
«J52W%*LT^*o iSSBff 1 810«l©i 
fi5cP(c^3^^T. ft • .f.a^+f'-l'^Bff, fetlfY^/^^f 

19 1 7!rM 1 9 3(c^$n5 0 
[0 3 1 1 ] JtSgP 1 9 1 (4, ft • gtje^-f-r ^7Bft(C 
WLTR^WJaa^StiL, f#6nS§B*(c^t-5 
R^(D«SflR' «|gS8Sl 9 4(C«I&^§ 0 jt^a? 
1 9 2(4, &-S«*-!fW*ffl*{C»LTGfi2#«5£ffl. 
S^SSL. t#en5§B^(c«1-5G^cD«SflG' 

1 9 5 icm&t % 0 m%.® 1 9 3 (4. & • ®a 
^v^B^cWLTB^s^s^sgL. »e>ns 

a-H^W-rSB^Oft^WB' %SS8§1 9 6(C« 
[0 3 12] JH9%1 9 4(4, 9 lfr&ttt&S 



(24) 
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S^toWfi 1 9 7 fCffiTjf DIKig 19 5li, Jt^gP 

^iil, *<Dm*hQm& 1 9 7fcta*-r*. nw§§ 

fe/^y^IKk.^ilL, *<Dm*hm%s\ 9 TIC 

co3i3] *in*88i 9 7 a. mm^i 9 4^a*? 

n£f*R' • ki, HEIH81 9 5/P6AAStiSl|G' 
• kc, fe«fctfS»Bl 9 6*>e>A^$n5«B' • k. 10 

ry^x^gpi 9 8t«ns-r« 0 

[03 l 4] CCT\ fe^7>Xlg[k.. kc, k 
• ^&^£ft-TV5{iT*£?K k« = 0. 

3, kc = 0. 6, k.=0. I T*&5<, 

x&fftk., k c , kiOffltt, SiWteliWfifiSffifilfc 

<fci/\, Lfc*bT, flRtfs kR = kc = k B tLTtck 

[0 3 1 5] />TXIfcS«l 9 8tt, jtaHISl 9 7fr6> 20 

[ 0 3 1 6 ] m 8 4 f±, W&Bfl&jSflS 1 8 2 
*SITV^. WfiHflt^lSfll 1 8 2fC*Jl,>T\ &•« 

tifY tm&2 o i tc^ia^nso 

JtKBfitfi, J*¥WtHa52 0 2 s *5«fctff!iSt52 0 3K 
[0 3 17] fil?ggf5 2 0 Hi. fe • Sfi^+l-V^BHtifC 30 

**-r*R«aiiB**jt»f«iwa«2 o 2icmt>t^ 0 
itmmwtam 202a, r fsttm t w«B«©*f*s-r 

5iifflRra©»£Jt¥<D{£H»jat# (&T> ¥fc3lgJt¥ 

[0318] ng§s2 0 3(i, mmw&(D&wm<omm 
sffl*jH«R*4ja'rs. 40 

[0 3 1 9] #feH«£jS»l 8 3, 1 8 4<Di 

[0 3 2 0] XlC HftjQ9ffi7O!B4O«fft0lk:J:« 

[0 3 21] ^f-y^S 2 1 1 fcfc^T, Bf SHftM 

a$ 1 8 it*. & • twmcmmwm&jiium 

«1 8 27b£l 8 4 K^ISt S 0 

[0322] s^bumsc 1 8 1 (ommmm<£f$.&m 50 



ftffl 2 0 0 2"- 2 0 9 2 2 3 
46 

So 

[0 3 2 3] Xx-y^S 2 2 1 Klfc^T, Jg^ffi 1 9 1 
715 1 9 3 fi, fe • JSgtlf-'f *HflW>£T<DH*£i£ 
B!M5fcLfcfr®&»*1»JJEU £TcDB}R£aBBiltt 
LT^ftV'&*J£LfcW&. Xx-y/S 2 2 2tjlCy 0 
Xf'^S 2 2 2(C43t#'T, *££95l 9 1 TiS 1 9 3 

[0 3 2 4] Xf7^S 2 2 3fiI*5^T, tit^ffi 1 9 1 

U fg»§§ 1 9 4 t«t&-r*o Ht5£W 1 9 2 ti, fe • <g 

g^e if -r * Bfi tc a* l r g /£#ft£$as£j3f§? c * tc ± 

9 4 ICffl&tZo mfeffi 19 3S, fe • iiJS^e^v ^B 

^cw^£;■r^^s^^iB• «su mwm 1 9 4 t«<s-r 

So 

[0 3 2 5] filSSPl 9 l©Rja»*^fiiaifCOV^T, 
08 7<D7D-ft-h^#,lbTPW5o XxyT* 

s 2 3 1 tcs^r, jg^asi 9 1 a, fe^e-f-r^/^- 
aBBUcDiagcDBig (AfiiAtf, assns:* 

tofc-f* 15X1 5MM) <Do%, R^tL, ft> 
iRB S 0 T&SHJRfcfctti U tttiJLfcH* (W 
T, #figBSR!:8HiS , f S) ©Biliffitfctttb-f So 
[0 3 2 6] Xf--y7°S 2 3 2fCfe^T, Ji^gP 1 9 1 

L, 08 8}C^-r<fe9^^A6^$nTl^R^fflffi 

f#f 5o Xf-yfS 2 3 3C*5^t, *SSI5 1 9 1 ti, 
tf, aiB***^*:-*"* 1 5x 1 5H^) co 9*., R 

[0 3 2 7] Xf7yS 2 3 4tCfe^T, JtSSP 1 9 1 

l, ^-nswaio^a^iWi-r*. 2 etc ^coaco^. 

[0 3 2 8] Xf--y7S 2 3 5tC*5VT, Ji^gR 1 9 1 
Fi, Xf7 7"S 2 3 2 Wfibfc^lCD^i:, Xf7 7" 
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S 2 3 4T*8tf§ LtzmzcomzhuwrZo x^-yxs 2 

3 6£i5^T, ?t£S5l 9lli, Xf7yS 2 3 5 
«LUT (&$) JcBg6L^tJ-fr««:i:fcj:»), 

r-yXS 2 2 4ic>)*-yt%o 
[0 3 2 9] \ 9 2<DGfiJt^«^©a, $5 

.fctfatSSPl 9 3©B«»«tS«yiW:, JtJtffil 9 lO 

a, SiB***^*:'*'* 7 x 7BX0ttfrfr6#!!BB 

[0 3 3 0] C <IT\ 1 9 1 ffll^Mfil 

ilLimco^T, 09 0 71)50 9 2*mMLXMWt 
5o 09 0 ti, .€SS 0(DHjR<Dftttfl8lb !SSS 

i oBxoft&ffiffi a ufeo, mtu xa*%a& 

Jg, $fti|ttaBi£ffi£*-fo [sJ0<D*5^T, aiSJgOlglg 
S Hi s (SffJROSftS 0fCftLT4te<DSJg£WLT 

[0 3 3 1] £&8t£ifflgT*M;, 09 0O#ttittabfC 

t«?tlt^5o lot, S!lcDi8£:lf?2cDiScQ;fa 
a, 0 9 lcO^ttEfi^clc^-f £?fc, ^JSS0i:^jg 

[0 3 3 2] CO*lS«nfcWttlft«ct4, fi»S*^ 

09 iK3vr<fc9Kffiw*fc*oTV5<zre. «ja«H4 

itt*SlcOjSS1#ttifta*ffl^5 2:i:KJ:»), te<D'Jx7& 

[0 3 3 3] X&b-£, £$!S£«i«LUra, 09 2 CO 
#?$ttf&l!l d 7 * 7 >y Xr-X;Wfc Lfc t> OTS 
5o 

[0 3 3 4] 08 6<DlK^{C^5o Xf'V^S 2 2 4 (C 
fcl^T, Stgfgl 9 4^, tf£g|U 9 l*»6fl»ft*tlfe 

acgf 1 9 7 tCtti^XSo SK§§ 19 5(i, 19 2* 

fffiSJiB"** h ;U g = ( a 2 - a 1 
[0 3 4 1] Xf-yXS 2 5 2IC&^T. /YXBSgB 

i9 8a, sg£jsa^ K^gco^t? (.mm) n v 

[0 3 4 2] Xf-V^S 2 5 3fC*5^-E\ / -i' XP££g|$* 
Hh= (a 1 +a 2) /2 
Hv= (a 3 + a 0) /2 



(25) M12 0 0 2-2 0 9 2 2 3 
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L, ^<D«£tagi§ 1 9 7fCtli^f5o fHg§§l 9 6 

a, fdsasi 9 3fr£{&££nfdi3£ffiB' icfe/^y 

X«aki%*»L, *©«*4PJWB1 9 7KW*f 
3, ftDgggl 97 a, JHS§§1 9 4fr5A*J?nfci|» 
R' • k«, JftSgll 9 5fr<=>A*l^nfc^lG , • kc, 

10 [0 3 3 5] ffiia, XT7/S22 lCIt), it© 

mmzizsmmtLrctmmztizzT*, xx-yxs2 

2 l7iS2 2 4©Saa*^f3®^n5 0 Xf77S2 2 
Xx'yXS 2 2 5KfT€yo Xx>yXS2 

[0 3 3 6] Xf7^S 2 2 51C*5^T\ /^XRfcSgR 
1 9 8 a, ttlgfgl 9 7*^«tt&*n5WS«lffllH«JC 

20 ¥feB«£fg8|5 1 8 2 71)5 1 8 4 Efltt&f S 8 

[0337] / jxmz&i 9 8©y-<Xi£i!!!i(co 

t^T, 09 3<O7n-^-v-h£#j$LT^fUf-r5o X 
X-y7°S 2 4 1 (C&I^T, y^XBSSM 9 8a, WIS. 

L, ^TOii**jtIB3tSi:LT^ftl/^!pJ«Lfeii 

X-f-yyS 2 4 2 fCjfttfo Xf7/S 2 4 2 ICfef 
T, />TXfifc£«&l 9 8 a, »lt««H«0*TO®* 

30 [0 3 3 8] Xf7/*S 2 4 3t^T, /WXISISW 

1 9 8a, msMmvtTtticiiLwrzmmowmm 
tcitmtsnim&mMZs f nfti^a 3, a 

0, a 1 , a 2fcftA - f 5o 

[0 3 3 9] Xf77 p S 2 4 4K*5t^T, /-<XISSfSa 
1 9 8a, ^iRj3H3W¥»fk«ia%^fT-r«oi:tc«k 

[0340] y-rxisst*ai 9 sc^riRiaiRWTit^tffl 

SfCO^T, 09 4<D7U-?-*-h%^MLXmW? 
40 §0 X-r-yXS 2 5 1 tt3«,>T, /-YX^SgPl 9 8 

a, ^ (2 4) tcSfflLT, asB*K*f*E-r5»s 
^ie^^h;i/g%gm-r^o 

a 3-a 0) •••(24) 
« 1 9 8ti, SSa 07iMa 3**S (2 5) . (2 6) 
KSffll-T, agB«{cWjS-r57j<¥73ifi]£0¥rSfkfi)t^ 
H h i: £jf£ inj^^rffk^H v ^jggf^o 



(2 5) 
(2 6) 
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20 



[0 3 4 3] Xf^ys 2 5 4 Cfc^T, /7Xl&£g|5 
I9 8ti, i5*«£JlS^7 h^gO&ttffi II g II (C*f£L 
T, 7|<¥?7[Rl<OMMfiw h fcMi£#|q|G>lBfiw v £fH 

[0 3 4 4] HWj(c(4, ©JS^IS^? h;l/g©»W« 
II g |#0J:»)fc*$^18£, *S (2 7) tc^-Tcfc9* 

wh = 1 - I (g/ll g II, (1. 

wv= 1 - I (g/|| g |. (0, 

[0345] ■mmmi^t h>ig<D®ttm\\ g u &o? 

a = (wh • Hh + wv • H v) / (wh+wv) 
[0 3 4 7] S&S(409 30XfyyS 2 4 5(cg§„ 

xf'^s 2 4 se&^-c. /-rxB&san 9 8it a 

[0 3 4 8] $aH(47-r-y7 P S 2 4 1 (CUD, £T«B 
lMS 2 4 5<DffllWDI?ft§o T.T-y7°S2 4 

/YxmiWii«7?nr, -r was 
ft^fi)c5aatii7$nT, I8 5©xf7 7*s 2121c 

[0349] Xf77'S2 1 2£*J^T, *feBi!£/£ 
g|5l 8 2 7!;S 1 8 4(4, GU&Sttfcfe • aS^-iM^H 

«fe«fctwsii«*ffli\ -en^nai^iSf^R. c, b 

[0 3 5 0] 1 8 2<D% 1 <D¥feB(t£ 

w-r*. 

[0 3 5 1 ] xf77*s 2 6 1 icts^x, mm^z 0 1 
(4, & • *H»fcffiMffi3*«rr(: ttao 

£l»U Jfc$ffilimi»2 0 2lcaj*rrSo 

[0352] ffir$&2 0 1 osrasastt, 08 7 
8 1 saiarsflissp 1 9 1 ®Ria«-««ffiai:ra«-p 

[0 3 5 3] Xr-y^S 2 6 2fC*5^T, btm&M&ffi 

2 0 2(t jt*«!»tujaa*iSS , rci:tc«fcoTaatt* 

*«is«*^j5!t u-caiwgg 2 o stealers. 
[0354] itmmmmaz o 2 ojt^fflKiasaato 

f'V7"S2 7 1 (Cfct^T, tt^MWm^|5 2 0 2(4, R£ 

£T0Bf*t£agBfl£LT^&V^J£Lfci§£, x 
f-yrs 2 7 2Ei§ty„ Xf-^S 2 7 2K*^T, It 



(26) ftlffl 2 0 0 2"- 2 0 9 2 2 3 
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*K, jESftUfcWfiSJE'-^hrt'g/l g II t^th/l 

(i.o) fcort«otewffl*i^5W»tT7k¥^riRi 

oaSfiwhSr^So (2 8) ICTnfi^ 

(C, IEMtLfdWfi£jBB^7 h;l/g/ II g II tit hfl 
(0, l) i:©Wa©l6Wtf*l*»6«WLTSiI^lRl 

0) ) I •••(27) 
1 ) ) I •••(28) 

* [0 3 4 6] Xf'VT'S 2 5 5(CfcVT, /-rXBfc£gP 
S73l^ 10 1 9 8(4, (2 9) %ffl^TagH^tcWJST5¥ 

• • • (2 9) 

*{fiSEaig|52 0 2(4, R«fflffl«<0feTOHJl6^6e± 

[0355] 7x-y7°S 2 7 3(C43^T, Jt*ffi»WSB 
2 0 2(4, jilHilKOifittfcffifi'fSBJR (tWAfcf, ft 
BBfg£f 'i>i:-f 3 7 x 7B*) *#JHH*U 
cDBUfii (RiS#0#fe*j3fiiffl) ^#-T5o Jt 

m<mthi®2 o 2(4. #jRax&nutfwcttii-9-s)i 

[0 3 5 6] Xf77"S 2 7 4(C*3^T, tt^WHJgfl 
2 0 2(4, #JBBJR<D&B«3RfcW*3ffitt«*ffilIfc 

[0 3 5 7] X-r-y 7°S 2 7 5(C*5^T, J:fc¥ffiJ*fcHffl5 
2 0 2(4, ^BgBiR©RfiS#©#fe«ffiffiK:*fJ5"r5 

LT, *Oia*aiB*»!:J**S-r*«*Jt*i: LT, Jt 

[0 3 5 8] J&SttXT"y7*S 2 7 l (CJPI«5, R^iH 

f--y7°S 2 7 1 JbSS 2 7 5 <7)ffiUl7ygl9 jg$tt3o X 
f7 7'S 2 7 1 (C&t^T, Rfc«H«©£T©®iR*HE 

tfSWS2O3fc0tt&SftT, 5aS(iH 9 
S 2 6 3fCU^-yrSo 

[0 3 5 9] Xx-y7*S 2 6 3(C*5^T, SWi§2 0 3 

(4, mmmmv&mmvmmimc, ajs-rsasj*** 

[0 3 6 0] *feB«^g|51 8 2 ©SB 1 

Mm±&&mtmmic 1 8 3, 1 8 4 

[0 3 6 l ] W±, H««lSgR7Oa5 4©*fiE0i|»cJ:* 

[0 3 6 2] :^(C, 0 9 8 (4, jSJSBff Sfiic^ 1810 
^2Oli^J^LTV^ 0 ffgEBfi^^l 8 I <Dm 
Z<Dmf8.W*. 0 8 3t7nLfc»aB(S^a5l 8 l ® 
£ l 0ffiJ»flyfc:*5tt4«6£8lS l 9 l T'jM l 9 3£\ fits 



30 



40 



50 
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gP2 1 1 T'l&LfcfcOT'fcSo 

[0 3 6 3] ®jtHft4fi)ca5 1 8 1 omzvmoMK.* 
^x. fe-^js^+ff^Hft, teWtM—yto 

$8, fe«fctfSfi*-«f-0><*->ti!««, «£S52 1 1 

[0 3 6 4] ffi£SI$2 1 Hi, fe-i^JS^f ?Hf£K 

/£#cQft£ffiR , , G&ftnftfeMG' , *5<fctfB$# 
OfltEfcB* ttJfc-f 53£S§§ 1 9 4 7!>£l 9 6!C« 

[0 3 6 5] HfiiBtt SfiicgP 1810^2 com®. 

fiW*4-r*W»l 9 4 71S/'rXI»*ffl5l 9 814, H- 
tO##*PBL^H8 3t«:*LfcWfiBtf^fi8SI5 1 8 1 <0 

m i o«^«i**-r*w» 1 9 4 /^sy-rxmigp 1 9 

[0 3 6 6] #{C, Jf£g]52 1 1KJ:3RGBJ«#<D« 
^Mto^T> 09 9<07n-f-^- h*£JILT!H 
tUJ-fS. ftfe. SiRGB^<DlMt 08 6O 

T±a> Lfc R dHHtSBflHlCtt*. TUtf Plsg^S&aTfe 20 

14«£gf5 2 1 HCtoTftSSftTl^il/T, Xf7 

7°s 2 8 1 wBo«as%iiiw-r-5o 

[0 3 6 7] XT-yfS 2 8 1 IC&^T, *f/£352 1 1 
14, 01 0 0£j^£3£i£iifili* c M>i:1"S4iSSR 

(ommm^m^^nmmmmcommmmic^^x, a 
gB^icm-rsjt^iB^fico^fifta-rSo si^his 

file OffifflWMlCD^X, Ml 0 \<D7a-i-^-h% 

pmtxmwtZo 

[0 3 6 8] -y^S 2 9 UCtS^T, Jt^gP2 1 1 30 
(4, 01 OOfcjjrf OTSSnsaSiBJRKW 

lt i Mmft<Dmmz&fx±T&&ictiLm-?z *®m 

OHiRffl*» ^n^nSft a 3 . a 0 , a 1 , a 2 Kft 
ALT< 09 4*#!BLT±xELfc^lRia!S3W s P»<bjlO ! 

SKSiffl-rs c tic£?x¥mitma%mw-?%o 

[0 3 6 9] C(D£r>lC, f£j£Ltz®m<D_tTtt7ifa 
fCffiflSf S 4 H*»B^ffl^:, %n?nW&. a 3 . a 
0, al, a 2tcftALT\ 09 4 £#!S!LT±i£Lfc 

£i6j3Hrw¥» fbsaat jgffl-r 5 c £ ic ± ^ T¥?t<bfii 

[0 3 7 0] Xf77"S 2 9 2fC*5^T, ?££g|52 1 1 
14, Xr-y^S 2 9 l Tif/c¥ri{bffia^aili«£Oiffl 
fgfillc/jpWLT, *oft*asaJR«lt^iBJR«coi: 
J8U11409 9<0X7 L 'y7'S 2 8 2 fc'J *—>"*- 

[0 3 7 1] Xr-y 7°S 2 8 2K*3^T, «SSI52 1 1 
14, 01 0 2£*-f.fc5a:&BffisR*t>&fc , f 3 1 2 OS 

fcWJS-rsffi^DBJRffiC l %»ttit% 0 $£ii£tiic l 50 
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[0 3 7 2] Xf'^S 3 0 1 iCfc^T, ffi^g|52 1 1 

t4, aBHiRofetfG-essfrSfrfcffl^u asH« 

OftffG-eijS'tipJSLft^ Xr-y^S 3 0 2£jt 
ty. XTVZfS 3 0 2(C*3^T, tg£SG2 1 1(4, 01 

o 2ic7r,t£oic ox-mztiztegmmicttLxtE 

ftlftl^Sa 0. al. a 2, a 3I^AL 
T, H9 4*#!KbT±J8L/S:^aS?W¥«MkftiSJJ: 
Sffl-T 5 c i: lc J: o T¥?if bfil a £iH^-f So 
[0 3 7 3] dcDi^lc, ^L-fcHSKDST, £±> 

|g»a0, al. a2. a 3 IcftALT, B9 4^#,l 

[0 3 7 4] XT'^S 3 0 3tC^T, #t£g[$2 1 1 
14, Xf >y 7* S 3 0 2 TWc^i&ftffi a {C 2 *Sll« L 

r, *©iM*aiiijR©«l«iiJRffiC l t-r*. IHi 

09 9^7NX-y7°S 2 8 3KU^->f S. 
[0 3 7 5] &*5, 7xT-y 7°S 3 0 1 (Cfc^T, j±BH 

S 3 0 4 iC'MtSo 

[0 3 7 6] Xy-y-fS 3 0 4tC*3^T, »/£g|52 1 1 
14, aBH*^:^CIWM"*ifi***i>4: 1 HiR 
ft<Dfflffi%&iXijl.mtZ 4WM*RH<\ £\S.JifaMtR 
6W»flM**frLT¥»ftffla*»flU ISa 1 
t^X-r*. Xx-y7°S 3 0 51C*5^T, «^gP2 1 1 
14, aBSKRO^TtRSS-rSiaiR^'f^i: L-T 1 
»ODWB*SttTfi[ll-rs 4 HJR€fflV\ SuS^rl^SW 
W¥mfb®il^HfTLT¥r&fibffla^gajL, IjSa2 
Cf^iXfS. Xx-y7°S 3 0 6tC*5V>T, «t^2 1 1 

t4, &smm(oi£Tic®&-?%mm<owmm*$t®.a o 

(clUL, aiHiROfe±tcH»-r*liSl?OBIjRffi*$ 

[0 3 7 7] T.x-y7°S 3 0 7(Cfe^T., «^SP2 1 1 
14, 7.7^y7°S 3 0 47 , lSS 3 0 6T?fiI£!&£Lfc^ 
aO, al. aZ, a 3*, 09 4 £#!8LT±i£Lfc 
77(6])MJR«¥r*fb«aiI{c}gffl LT¥r»fbffl a £^11 L, 

[0 3 7 8] Xv-yfS 3 0 8(C^^T, «/£3$2 1 1 
14, aiHXCfcTlclWR-j-SB***^*: LX l ®^ 
^©fflH*3S*tTttH'r*4ajR*ffli/\ Sil/t^iR 

m^tum^nnvxw-mima^miHL, aao 

(C^A-TSo X-f-y 7°S 3 0 9IC&<^T, tl^g|52 1 1 

14, itsmm<D^±icmmt%mm^ f p'bt. lx i 

ft<Dfflffi%&fX&W? S 4 B^«:fflV\ S*73(6])ilR 
W^jfWi^TLTTrffbfiia^StilL, E»a3 
tC^A1*5o Xfy^S 3 l OlC&l/^T, «^g|52 l l 
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t±, &BB*©;fc±KR&**BB0BBffl*£»a i 

KftAU j£iBJR©£T£R»^3BI5®B*ffl*S 
St a 2KfiA-rS. 
[0 3 7 9] X-T V^S 3 1 1 tC*3^T, #§5£gB2 1 1 
Ji s Xf7^S 3 0 8;P;£S 3 1 Oftf*S£l/ftSR 
a0, al. a 2, a 3*» H9 4**BKLT±iBLfc 
^fajIWPrf teMcilffl LT¥r»ftffi a L, 

[0 3 8 0] Xf'^S 3 1 2tCfel>T, «t£»2 1 1 

Xx-y^S 3 0 7T^#fc¥if{^:^ia , fc, Xx-y7 10 
S3 i ir*fffc¥rtfl:ffia' ' fcftiJIU ^<Dfn£ftg 

■isicwisr c i k-rso «sii9 9© 

Xf-yT'S 2 8 3k>j*— y-rs. 

[0 3 8 1] Xf77"S 2 8 3K*5^T, ft/£g&2 1 1 

ti, 0104 (a) fc^-r jco^aiB^^k-r^ 

4B& £fcti01O4 (B) lC7Ht£o%&BmmZ: 
*j&fc"r*8HIS*ffl^««BeH*ilC 2MF4MSIcJ: 

ftgaistfc#j£-f£*i3£BiSt€c 2%waT3o 

JMS^ffiC 2ffiF^aia^OV>T, 0 1 0 5<?)7D-f 
■V-h^#?,§LTSJB^-r-5o 20 
[0 3 8 2] Xf-yyS 3 2 1 ICJS^T, ffi^g|52 1 1 
tt, ftBBf^fe#GT*&5fr§fr£W£U ftgB* 
(Dfe^GT'^SkWJEL/'c^ Xx-y7°S 3 2 2 iCil 

fro 

[0 3 8 3] Xf-y^S 3 2 2tC&^T, fi£»2 1 1 
a' 

[0 3 8 4] Xx y/S 3 2 3fCfc^T\ *^gP2 1 1 30 

[0 3 8 5] *xv7S 3 2 4IC*^T. ft£952 1 1 
aBH«©TKR»"r*H*Oii*«[i:» Xx-y7 
S 3 2 2T»fc¥»ffcffia' k^TOit, ftgBf?i<D 

iicmmmmvmmmt, xr^ys 3 2 3?i#fc 
asutcWJCTSJiSiaiRttc 2t-f5. wmm9 9(D 40 

Xf7^S 2 8 4 CD ?-ytl„ 
[0 3 8 6] 443, Xx-y/S 3 2 1 iefc'^T, ftBB 
*0fe#GT*lifc^fc>PJS£ftfcl8^ Il!iXf7 7 
S 3 2 5 lcil&„ 

[0 3 8 7] Xx-yT'S 3 2 5lCfc^T, «5£SIS2 1 1 
8, £gBJS^£CPIgTSB?g£^L^LTf4&75fr 

T5„ Xf7 7*S 3 2 6{Ct5^T, 8l£g|52 1 Hi. ft 
BBJR0£fcR»r3B***i>J: LTiM»36JJc»J£ 50 
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LTftB-f S 4 ®3R*ffll\ &&75fa^R6WrS<k$aa 

Xx-yT'S 3 2 7fCt5^T, ft^a$2 1 Hi, ftgBlH 
flDTKB»-rSilJR©B}Rffi%a:»aOk:fiAL, ftg 
BJR©±fcR#**BB©BBB*gaa 3KfUt 

So 

[0 3 8 8] Xf-v7 , S 3 2 8t£fe^T» «Sffi2 1 1 
(4, Xx-y7S 3 2 5ft5S 3 2 7THH*»£Lfcg» 
aO, al, a 2, a 3*, B9 4**8BLT±5El,fc 

[0 3 8 9] Xx-yT'S 3 2 9»C*J^T, *tt£$2 1 1 
f±, ftgB^OT(cR^3B^^^i:bTf4i67?[S] 
K:»»LTfi[H , rS4BJR«rffli/\ &&?3foiSiRW i Prt 

T £><, Xfy^S 3 3 OCfe^T, f£/£35 2 1 1 It. ft 
gB^±(cRS-t ; 5B^^^Di: LT£4a67jft(cK}g 
LTfiB-TS 4 BsS£fflt/\ BatffiiiftBWflMMfiS 
*HfTUT¥»{tfflo*»aL, S»a3fc«X-T*o 
Xx-y7°S 3 3 1 fcfc^T, *£8P2 1 1 fi» ftgBfS 
©£fc»8**B*©BBB*gfta lCfUU ftg 
BJS®£KW«?"*BiR©BJRffl*£aa 2lcftA^ 
3o 

[0 3 9 0] Xx-y^S 3 3 JMB2 1 1 

«, Xf-y^S 3 2 9 71j£S 3 3 1 1?ffl*K£LfcgS 
a0, al, a 2, a 3*, B9 4*#!Sl/C±iELfc 

^offi^¥rifkMa* ' kt3o 

[0 3 9 1] Xx-y^S 3 3 3tCfi^T, f££Sl$2 1 1 
It, Xx-y^S 3 2 8T*f#fc¥it<Ma' k, Xx-y:/ 
S 3 3 2tilft¥tHtffla' ' fcftlSU ^<DfQ£ftg 
iB*K:»*&r*«JEB*ttC 2 k-TSo fflSttH9 9<D 
Xx-y 7° S 2 8 4tcU £-yf 5„ 

[0 3 9 2] Xx-y7°S 2 8 4£*SV v r, «SSI52 1 1 
01 0 6 IC^-T* -5 ^ftSB^^'Dk-r 3 8B^ 
*ffl^SflG£BBBC 3«BBJaahl«toT, ftgBlKfC 
»(S-r*«£B5RfflC3*!HH-f5o «I^B*ffiC 3ffi 
ra«aafcOV>T> 01 0 7<D7a-?--r-h ; £:#!!8LT 

[0 3 9 3] Xx-y^S 3 4 1 lCfcl/>T, »^2 1 1 
«, ftiB^Ofe^GT'feS^S^W^t, ftgB^ 
CDfe^GT'feSi:*iJ^L^^ Xf77'S 3 4 2 fcifi 

[0 3 9 4] Xx-y^S 3 4 2tc43^T> «^gP2 1 1 

it, &sm$k(ofci l cm&-?%mmz^>btLx 

a' kfSo 

[0 3 9 5] Xx-y^S 3 4 3lCfe^T, «^g|52 1 1 
(is &iB*^££SM8'**3B*£ I f'£>4: LT 1 B^ 
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a' ' kt% a 

[0 3 9 6] 3 4 4 (C*5^T, ft£gl$2 1 1 

S 3 4 2T'?#rc¥rf{b{Ia* !±gBlt© 
=&K»«-*-3iSJRC>H*«i:, Xx-y^S 3 4 3T?»fc 

mmicttforzmimmmc 3 t-rs. m±@9 9© 
XT-yfS 2 8 5tcu^->-r§<, 10 

[0 3 9 7] &3b\ Xf'y^S 3 4 1 fc&^T, &gB 
3 4 5{Cjlty 0 Xf'V/S 3 4 5l£*5^T, jf£$2 1 

mmam9 9©xx-y7 , s 2 8 sty*— >f *. 

[0 3 9 8] Xr-yys 2 8 5tcfc^T, ?£5£gf$2 1 1 
WffJISiftlCttf&LT, Xt-v 2 8 1 2 8 4 T' 

iifcaiB^cwts-r^^is^fico^Mc 3*, 20 

j^-rS^CiiSffimUT (09 OJiM0 9 2*#H8LT 
±a«Lfc^®SMfflLUTi:|S]«(Dfc«D) (CigfflbT, 

[0 3 9 9] 1-4*J"6, &BWm<D&tfGX<&-DXs 

WLUTtCJlffl LfcffiLUT (C2) Tj^fflR' It 
JgBiStffi C 0 + C l cO^P^ffi^^^JSMmUTCJSffl 
LfcffiLUT ( (CO + C l/) 2) ) tfifSffiG' fcS 
n, HtfcHJKttC 3 «r^fiJUSSffi«LUTJCiiffl LfcffiLUT 

(C3) ^fit^fflB' fcsna 0 30 

[0 4 0 0] aSIfWGT$oT, fro, S)tS 

fflurcfflLUT (C3) jWtJtffiR' t«n, «^H*ffl 

C 0 + C l cD¥^fI*^SSM*LUT{cilffl L/cfflLUT 

( (co+c i/) 2) ) ^«^fiG* 4:5n, mmm 

mmC 2*^«fflK*f«LUTKafflLfcffiLUT (C 2) 
[04 0 1] aiBiR<Dfe*<R-e*S*^, ItSBfSffi 

co*^fi!i««fHHLUTcafflL/fcfflLirr (co) #Bt£ 
LUTcasfflLfcmuT (C2) ftMS^ffic 4:sn, m% 

[0 4 0 2] aiB^Ofe^BT'fe-5^ «^HiSffi 

c i tfS&mmffimimcmmLrzmun (cd 

(BR' 1 IE Ji^H^ffi C 2 cQ¥i$ffi££MM{I 
LUTKjIffl LfcflLUT (C2) tf8£;£fiiG' t?ft, ffi^ 
Bi^fflC 0*£fiB$l£ffi«LUTfc3Iffl LfcfiLUT (CO) 
tfJ£5£ffiB' t?Mo 

[0 4 0 3] JX±OJ:3iC s $5£g|$2 1 1 {C<fc5RC B 50 
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*B8«nfe«i3eia*«c oasc salens©?, 

[0 4 0 4] W±, mm^2 1 nc«fc5RGBfig^(0«l 

[0405] tczvtftLfcWMicis^-at. 

Hgfl 7 ©fg 4 ©tgj£0J<9¥feB{f«$B 18 3, 184 
U\ H8 4CS Lfc*fefflfS4^a5 1 8 2 <DfiS/£0«£|S| 

fiMan 8 2 ©iHftB«4i*5aa (09 5) traao 

mmzn'fi t & t LtctK $&PHS£;£8i: 1 8 2 TiM 1 
8 4li. *feB^^aJC#$n5*fe^MB^fiSt 
j&i (B9 5(D7f7/'S2 6i) icftxt, ^n^n 

So 

[0406] Xf77'S26 1 0#fe«Miffl«4jS«La 
£ft;lT*feB®£fi)tS5 1 8 2 tfHtrf 3 RHffiB<f!£ 
JSJILSKOI^T, Ell 0 8<D7U-ft-h?;#ILT 
tttW-f-So UMHOffilLL, *feB«ftia*l 8 2 

*«BK-r5*flffl»2 0 1 £tiiNffi2 0 1 - R ^12^ 

[0 4 0 7] Xx'y7°S 3 5 1 £*5V>T> ttNtf 2 0 1 
-RH\ fe • iS^-fV^H^cO^TcDB*^ 1 @BO 
aBB^a Lfcfr5fr*#J5£U £T<DiIiJR* 1 Hi© 
aiEfcfcLT^fc^fc^Lfc*^ ^f77 J S3 5 
2tC)ityo Xf-yfS 3 5 2{C*3I/^T, ffiP^gP 2 0 1 - 
Rfi, fe • SJS^e^^B{f*©£T©B^£;&±£>B 

*$t\ i®^ i B^-fo i iisroagB^tc^-rs, 

[0 4 0 8] Xf7^S 3 5 3lCi5^T. SSSI5 2 0 1 
-Rti, 1 HgtoaSB^fe^R^fe^^S^W^ 
L, RT?&3fc!pJj£LfciS£» Xf77'S 3 5 4 (Cl 
ty D Xx-yT'S 3 5 4{il*3t^T, MI9ffi2 0 1 -Rtt, 

1 [sli©a!H* i £:4>&fc tT 1 iijR^oraPHSffittT 

5 5JCfe^T» SKSP2 0 lBS^agB^ 
(DB^ffli:, Xf7 7'S 3 5 4T*gtHL/*c¥?»ftfta t 
<D&^ rtMr«ddWlKNifllLUT (H9 0 7!»MH9 2 

jffflL, Iten/cffi^R^iB^ 1 [elg^agB^ti: 

WfS-rsBijRttfc'rSo saatixx-y^s 3 5 ncs 

[0 4 0 9] X-r-y 7°S 3 5 3(C*5V^T, 1 @g 

S 3 5 4tiJ;D"X7 L -y^'S 3 5 5t±7>+>y 7°?n, X-f 
7 7*S3 5 1 l:I5 0 

[0 4 10] Xf7 7'S3 5 nciSl^T, ft. 

^*-'f-l'^B^<O^T<OB^* 1 @gOftgB»ilL 
fct¥iJ£*n5*T?, X-f-y^S 3 5 1 T'jSS 3 5 5<D 

wmt>mK)&zti. xf7^s 3 5 1 ic&^x, 
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tPlfeZtifc^ Mli^f'^S 3 5 6imtSo 
[0 4 1 1 ] Xf -y:/S 3 5 6lOS^X, W3ffi2 0 1 

ftgHi8i:l-fcfr3fr£«£U £TOHSs£2[§gO 
agH^i:LT^*^i:W^bfcJi^ Xf>y7S3 5 
7tCjlty 0 Xf77"S 3 5 7fCfc^T, ^SP^ g|5 2 0 1 — 

[0 4 12] Xf-y 7"S 3 5 8tfe^T, ffifflfiP2 0 1 10 
— Rf£ x 2 HI g Oft g BfSOfetf B Tfe 5 
U B-£$>£><t*iJ/£L/ci§^ Xf ■yT'S 3 5 9tCit 
tf„ Xf7yS 3 5 9fC}3^T, 4fH8IS2 0 1 -Rfi, 

2 El g Oft g HSS£ i: t T f4467?(S] L TfiS 
"T5 4 HiR*flilr\ ftiWlRjaSW¥»{tByi%£fTL 
T¥rifkffla^@m-r5o Xf>y7S 3 6 OKfc^T, 
ffimffi2 0 1 -Rtt, X-r-y:/S 3 5 9T*»tti Lfc¥i# 
f M a £ R <8*f HftO 2 @ g Oft SBiKMt 5 MM 

mtt&o ©n&xf -y^s 3 5 eicmzo 

[0 4 13]**5, XfvT'S 3 5 8fC*5^T\ 2@g 20 
Oftgffl^Ofetf BT*tt£i/^iJ££nfclI^ Xf -yT" 
S 3 5 9*5<fctfXf--y7 B S 3 6 0 iiX*-y :/£ft, Xf 
■y^S 3 5 6tC@!3o 

[0 4 14] Xf -y/S 3 5 6tc*3^T» ft • 

iSS^-tf * B{fio£-COBilt£ 2 0 g oft g Bi; £ I- 
fcfcfflSSnS*"?, Xf -y^S 3 5 6 7!iMS 3 6 0C 
JaSft^Oig^n, X-r-y^S 3 5 6 fcio^T, • « 
K^+fV 7Bf§0£TOB?S% 2 H]gOftgB*£ Lfc 
fcWSSftfcit^ iffliiiiXf >y7°S 3 5 l £jity 0 

[0 4 15] Xf-y 7"S 3 6 1 £431>T, fe • W8&z*T 30 

* Hffj o^r objK£ 3 m g oft g bis t l fcfrgfr 

£W£U ±TOiS^3lHlgOffigH^i:LTt^^ 
fcMSLfciB^, Xx-y^S 3 6 2tc)ity 0 Xf >y:/S 

3 6 2tC*5^T, ffl^g[5 2 0 1 -Rtt, ft ■ «Kt-»f-Y 

[0 4 16] Xf-'y^S 3 6 3£*5<,>T, OTS52 0 1 
-Rtt, SEIgOftgffljitOfetfGT'&SfrSfrfc^ 
U Gt^§i«tf;i^ Xf'VT'S 3 6 4 Kit 
Cy„ 7f7yS3 6 4l:^T, ffira§15 2 0 1 -Rl±, 40 
3 H g Oft g MM* *t>& t L T ±Tfc&K: L T ffi B 
-f£4BJft£ffl<<\ MiS^[R]a!»?W¥»ft«ia*llfTL 
T^Sfkfita^Wm-TSo Xx-y^S 3 6 5fC*5^T, 
tf 11992 0 1 -RH\ Xf"-y7°S 3 6 4T-»a3L/i¥if 
fkffl a £ R fllffiBfiO 3 H g Oft g HSilc ft Ifrf 3 Hi? 
ffifcf*,, «Q*l«Xf -y7S 3 6 1 (CK3„ 

[0 4 1 7] Xf-y7S 3 6 3lC*5^T, 3[Ug 

oft g H *ofetf G T* tt &v^iJ£ $ nfcH3\ x f -y 7° 

S 3 6 433<fcU : Xf -y^S 3 6 5l±X*-y:/$tU Xf 
■y^S 3 5 ltS5, 50 
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[0 4 18] *<0«, Xf-yT'SSS 1 fcfc^T. &• 
JBSttf-f 9W®<D±T<DWMZ 3 [slgoftgffligi: L 
fctfiM$tX-5ST\ Xf-y/S 3 6 lftMS 3 6 50 
5Ha^«60iISn, Xr-yZfS 3 6 UC*3V>T, &•« 
Ktlf'f ^B0O£TOBfS£ 3 HgoftgBiRi: 1, 7c 

[0 4 19] #&Bi«*jsRSPl 8 4#HfT-f SBMflH 
ff^5aiilco^T> 0 1 0 9©7o-ft- h*#RS 

gf5 1 8 2 0ffi^g(52 0 1 [CfflS-r^^feiSff 4fi!tg|5 1 8 

4 o«EicS^^ffiF^gi5 2 o i - b tieji-rSo 

[0 4 2 0] Zf'y^S 3 7 1 fc*5^T> ffi^gP2 0 1 
-B«, ft • i^jS^^V^HftO^TO®^^ 1 (HgO 

aaa*t tfc^s^jfewsu ^toh^^ i @go 
msmmtLr^^tm^.Lfz^, xf->y/s3 7 

2tC)l^ 0 X-r-y7°S 3 7 2tC*3^T, WS5 2 0 1 - 

ig$T% iw^na^-roiHigoftgia^fc^-rso 

[0 4 2 1] Xf'y/S 3 7 3Efi^T, *IWgP2 0 1 
— Bti. 1 maoftgH^Oft^BT£3^S^W^ 
L, BT'&ZtmfcLrcWfc. Xf-y^S 3 7 4 (Cit 
tr. Xx>y7°S 3 7 4fCfe^T, ffiF B 1g|52 01-BB, 
l [HlgOftgiB^tp^i: LX 1 ffiH^OBBW^^ttT 

7 5Ki3l/^T» 0 1 -B«, 1 iHlgOftgffii^ 

Oii^ffli:, Xf'y/S 3 7 4T?!WiLfc s Fil*<fc«a t 

<oa*. rt«-r*^jaiafliMDJiT (09 onmms 2 

*#fig L T±ji!? L fc^^fiMmUT 4: pi«o t. O) 
W/Sf3H^fii:-r3o MiXr-y^S 3 7 1 ICS 

3c 

[0 4 2 2] Xf'y^S 3 7 3lC*3i/^T, 1 @g 

oftiffl^ofe^ b -ptiai/^wssnfe*^, xf -y y 

5 3 7 4*5<ttfXf >y^S 3 7 5{iX+-y7*^n, Xf 
•y7°S 3 7 1 IrCmZo 

[0 4 2 3] *<0», Xf >y^S 3 7 1 fcfc^T, fe ■ 
S&S^if-f ^BlftO^TOBBtR* 1 @gOftgH^i: L 
fci:WS$n-5ST\ Xf -y^S 3 7 lT^SS 3 7 50 

ssa^mojg^n, xf -y7°s 3 7 1 icis^r, & • m 

m^y-J ?m®<D£X<DWm* 1 @gOftga^i: L/c 

tmmztifzm^ miixfy^s 3 7 etcic^ 

[0 4 2 4] Xf -y^S 3 7 6£43^T, ffiKffi2 0 1 

-Bii, & • !i* ; e-»fV^B{Sco^TOia^2[Hlgo 

BsmmtLx^^tmmLrcm^ xf-yys3 7 

7{Cjft?o Xf 'y7"S 3 7 7 fcfc^T, ffiHSP2 0 1 - 
^ST\ Hi#nHfiro2@gOftgH^K?££-f 3o 
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[0 4 2 5] Xf-yfS 3 7 8fcU3l^T\ &gffflg&2 0 1 
-B(i, 2@i©&BB3?l©fetfR?&3frSfr£^ 
U R-efeSfcWSLfe*^ Xf'yys 3 7 9tCjI 
tf. Xfy^S 3 7 9fCi5^T, MKSP2 0 1 -Bit, 

T¥ilHfc«a*J«tir*. Xf <y7S 3 8 OfCfc^T, 
^g(52 0 1 -B(i. Xx-y7S 3 7 9T'3ft±lLfc¥^ 
f fcffi a £ B (gMiSfiO 2 0 i CDS BBIt left j^t 3 Big 

mt?s„ mmizxT-v-fs 3 7 6tcM§o io 

[0 4 2 6] Xf'vys 3 7 8tCt3l>T. 2@B 

S 3 7 9J5£rjP7.^-y7S 3 8 0(JX*-y7£ft, Xf- 
>y7S 3 7 6tcMSo 

[0 4 2 7] ^CD&, Xx-y7S 3 7 6lC*3^T, ft • 
* B{icD£:T<DBffl£ 2 0 B <9& gBil t L 
tztnfeZ tl%%T\ Xx-y7S 3 7 67^5S 3 8 0<D 
&Ztl. Xf--y7S 3 7 6fc£^T, ft • & 

gt-y-r *is«<o£T©iSiR* 2 11 b ©a g i: u-c 

tWSStlfcH^, j«tXx-y7S 3 8 1 fCJitfo 20 
[0 4 2 8] Xf'yyS 3 8 1 IC&^T, ft • £l£€->f 
*BfI<D£TCQBit£ 3 @gcDagH*i L/cfrSfr 
fcfflSU £T©ffl*£3 0B©aBBII£LT^&^ 
£ffl£Lfci§£, Xf--y7S 3 8 2(clCr 0 Xf'^S 
3 8 2 tCfc^T, *iPi8g|$2 0 1 - Btt, fi • iSft^Elfl' 

o 3 H B ©a g Big K BHgf -S o 
[0 4 2 9] X-r-y^S 3 8 3K*5I,>T> ffiP^g|52 0 1 

L-, GTSS£*!l£Lfc«£, Xx-y7S 3 8 4 Kit 30 
fro XfyyS38 4t6^T, iPIS2 0 1- Bli> 

T¥»<t:fiia*i?m-r5. xf-yys 3 8 stcts^r, 

MP^SR 2 0 1 -B«, Xx-y7S 3 8 4 T?JMi Lfc¥)f 
ftffi a % B <g*iB(£<D 3 lei B ©a BBiSfC*ff£;-f 5BIS 

fitr^o saiifixx-y^s 3 8 1 icmzo 

[0 4 3 0] &*5, Xx-y7S 3 8 3{C*5t,>T, 3®B 

«aiii«Mc -eas^flssn/c^ xr-y7 

S 3 8 4fc<fctfXf"y7S 3 8 StiX^-yT'Sn, Xf 40 
•y7S 3 8 1 tCKSo 

[0 4 3 1 ] Xf77S 3 8 1 fCfct^T, ft • 

iiS^e-y-v * aft co^t<dib^^ 3 n b ©a smm t l 

rztmfe-$tl%£T\ Xx-y7S 3 8 1 T^SS 3 8 5<D 
SaStfHDilStt, Xx-y7S 3 8 1 Kfc^T, ft • !SS 
^HflM^TCHSti* 3 ®B<D&B®mt Lit 

t *mzn.ttm&, mm mmm^nmimrsn 

[0 4 3 2] 1 8 3 Hff-r 5 G (8MB 

§i£/?Jc$ai!{cot,>T, 01 1 0(07 a-x-^-h^#BS 50 
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LTSHTrSo £33, Stlfl<Offig±» ^ftiifflB^4fi5t 

Asi 8 2<o*fw»2 o i iciBm+%w&m»£Mm \ 8 

3©«J5£g**MIHItt2 0 1 - G tsdj&tZo 
[0 4 3 3] Xx>y7S 3 9 1 lOS^X. 4fH9&2 0 1 

aBBigi: Ufcj&»S*»*JpJSb, £T<DBig£ 1 @ieo 
aBBiSt LT^&^£W£Lfct§1^ Xxy7S3 9 
2 Kitty, Xx-y7S 3 9 2 Cfc^T. fi§Mffi2 0 1 - 
G It. ft • *B®©£T©Bfgfr5:&±<DB 

[0 4 3 4] X-r-y7S 3 9 3lC&^T, ffMffi2 0 1 
-G(i, l®B©aBBi£©fe#GT'fe5frSfr£¥iJ£ 
U GT&££¥iJ5£L/cif£\ Xr-y7S 3 9 4(cit 
ts„ Xr-y 7S 3 9 4Kfel^T\ MHSP2 0 1- C(i> 

T¥)f{l:ffia^»tb-r§o Xf"-y7S 3 9 5£fe^T, 
MPa^g|52 0 1 -GH\ 1 (HlBoaBB^cDB^ffii:, X 

x-y7s 3 9 4-e*aLfc¥»fbfioi:oa*, ftmt 
zsmummmun en 9 0 7^0 9 2 ur±a? 
Ltc-&i$.mmmmwTtmmcDi>(D) immL, ?#?.n 

i:-T€> 0 JsailtiX-r-yys 3 9 1 (cS§= 
[0 4 3 5] %J3, Xf7/S 3 9 3£*5t^-£\ HUB 
©aBB^feA^GTfi^i/^^nfcJi^ Xr-y 7 
S 3 9 4&J;tfXx>y7S 3 9 5«:X*>y7£ft, Xf 
•y7S 3 9 1 lcm%o 

[0 4 3 6] Z<D'&, Xx-y7S 3 9 1 Kft^T. ft • 

®&*:*f'( mmcD-zrcommz 1 (HBcD&BBitt l 

fctW^*n«$T, Xx-v7S 3 9 1 3 9 5<0 
ffia^HOigSn, Xx-y7S3 9 UC*3^T, ft- as 
&*W*M»<»±T<DW&* 1 (UB«aBB«il L/c 
fcW3£«tifc«*, ®atiXx-y7S 3 9 6tclty 0 
[0 4 3 7] Xx-y7S 3 9 6fC*5V>T, MP^SP2 0 1 
-G(i, ft-^Jt ; e+r I ^^Hft(D^TC0B^2[e]B^ 

msmmtLx^^tmmLfc^ xx-y7s3 9 

7{Ciityo 7f7 7S 3 9 7tCt5l^T> ffiHS|52 0 1 - 

jrst% m^i B»-ro2[nB(oaBB^{c^f ^ 0 

[0 4 3 8] Xx-y7S 3 9 8£43^T, MN^2 0 1 
- G fi, 2 0 B ©j± B Bfg<Dfttf G T*& 5 *»g**?JS 
G-p{ift^fc*iJ3£Lfe«^ Xx-y7S 3 9 9lc'M 
fro Xf7 7S 3 9 9(C*J^T, MMffi2 0 1- Gtt, 
2lelBOftBB**4''L^LT±TJfe6fcR^LTfiS 

T¥rtftffla^iCHJ-r^o Xfv 7S 4 0 OfCfe^T, 
MH9SB2 0 1 -G«\ Xx-y7S 3 9 9 T'gtB L/c^Pif 
ftffl a * G iiffiB^cO 2 0 B B Bift fc WiS-f 5 
ffi£f5„ MiXf--y7S 3 9 6(CM5„ 
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[0 4 3 9] 4*5, 7Jf"VfS 3 9 8tt5l>T, 2@i 
O&BBfgOfetfRTfeSWgSnfcii^ Xx-y7"S 
3 9 9ts£VXf-v7S 4 0 0«X+7^tl, Xr7 
7*S 3 9 6tCg|S 0 

[0 4 4 0] Xf'yT'S 3 9 6K*5^T. ft • 

SKtlf-r 9Wto<D£T<DMX* 2®B<D&Bmmt L 
fcfcWJgSttSST, XT-vZfS 3 9 ST'jSS 4 0 0<D 
©a*^»)3i$n, Xf'^S 3 9 6fC*5<^T, ft • flR 

[0 4 4 1] fcC5T% ±ML/c<t9tC, SB 4 Wxt-lf 

^Bfi'0fe ; &+)-V^gE?W^i'-\'E?iJOJ:5tC, R<DB 20 
jJt-f B ©Bsfclc J±« LT C ©B^tf 2 {g^af Stf ft* 

[0442] ^wi^ftsaa^ffrsfctoK:, 01 1 

OfC^rf i-MC B<tfflS$7£«/iScLTfc<}:V\ ) ffJt 
M»±mH2 2 1 (*, B4M03i»7O«4O«AWlC43 
tt3¥feBft!£/j)cg|5 1 8 2 0ffiH»2 0 1 (0 8 4) © 

*feB§!£$i$2 2 2. 2 2 3«\ ^tl^f 30 

a5i 8 2, 1 8 4 tmmv&mznft-tzzticn-i 
[0443] &l±, m i nmmAOTt^tmmzm 

[0 4 4 4] 4*5, ±3£Lfc-i!<DBl3li, /v-K"7x 
S7n?vAtf, Wffi<D/v-K£x7f«:ffl#&*nTV 40 

[0 4 4 5] CtDieti!£ftfct, 0 UC^Vt <fc 3 (C, 

5 l 6 (7D7 tfrfX^ £•§•&) , ftfVx^ i 7 
(CD-ROM (Compact Disc-Read Only Memory), DVDCDigit 
al Versatile Disc)£#tr) , ^SIMx-fX^ 1 8 (M 50 
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D(Mini Disc)£#ty) , t>L<ti¥IWM*'J 1 9 4 
if «fc *) li*i\<y'r-y*T4 7(C «fc 9«/£2tlS/cttT* 
4<. nyea-^E^feffiftii^nfettKT'i— fft 

[0 4 4 6] 4*5. *I8«»£*J^T, £SKtt(CE8 

2 ft S 7n AfctEiSf -5 *r -y 7"(i, 15®$ ftfcl® 

# tcfie -a tb^w wtfTfon § sagti t % s m t 

t ft 5 jtaJI£ t fe © s. 

[0 4 4 7] 

[fWMJg] J.X-h<DJ:5fc, *%B^(DB^SaSSH*5 
£t>*££. MfftEaMdf*©7'py7AfcJ:ntf, ft^& 
+rV ^HflfctOfejS^OE^^-rfttif-f ^/<*->fl! 
*C*-3^T£«Lfcai 1 *J«fctfS!2©fegiIi«. Mtf 

£e*if<Y7H«*ffl^T»fiffito&£jsu m 1 *5J: 

t>*lf!2 cOfeMBf^ Mt;tWSB«*ffll/^T#IB*fc«- 
S5l-5^TOftrit»%(a7C-r5J:^k:Lfc<OT\ «7cB 
^{C*5ltSft^7 U©^4^ffl±-r5 C <t^nltgi:4 

So 

[0ffi©ffi#4ifiW] 

[0 l ] *«W%SSfflUfcr-i , ^^;l/X^;l/*^7<o« 
[02] x^y*^;UX^;U*^vcoi!jffcDlig%^-r 
[03] ®Mfc<D-m*7xtmT'1b% 0 

[04] 03 tcwjs-r sfe • mm.^ ?m{%<D-m% 

[05] fe-.We-v-V?^*-yP lS^tH-PiB 

■So 

[06] e •»e-*V7^-yp 2^-T0T-fe 

[07] ft •«**1f-/*/<*-yP 3^-T0T*aB 

[08] fe-;is^-tv^>'^-yp4^-r0Tfe 

So 

[09] fe-iiit^-9-v^/^-yp 

-So 

[010] fe-^fi ; e-<f-f7^£-:yp6£jjVf0T'£ 
[011] fe •^a ; e+) : v^/^->p 7^f0T'« 

So 

[012] fe-^jg^lM P 8 £jjrf0T*& 

So 

[013] fe-iS^V^/^->P9^tifS 

So 

[014] ft •Sfi^r+fV^/^-yP 1 O£^f0T- 
[015] J ?'W-yp 1 1 igr^-THT* 
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[016] & •JBflF&lf'r P 1 2^-T0T' 
[017] fe-^a^-lff M?-^P 1 3%jjrfBIT 

[iai8] a • 1 

[019] CCD-i' t—y-kyy 4 0$*aii?©Wffi*iS 
-f0T3?£o 

[02 0] i»S©*lf-r*E?J*tt¥«KSS3i'r*#8; 

^wrsrc«)<D0T*s-5o io 

[02 1] StSOtlfi'^EjajSr^WtllSfS^ffi 

[022] m&<D*v4 tmteft^m&mitziim 
[023] ssotif'f ^^ij^w^wfcu^-rss 1 

[02 4] ^JgcD^V^E?iJ^S?WicH3Elt-§^2 

[025] 0R®<DmMmm**tm?*&Zo 

[02 6] 0RS©*S«ifiOBfffi*^-rB|-Z?*So 20 
[02 7] ANDS<D'lffi^ia^-r0T*355o 

[02 8] &-«s^if^^/^->p izmmtzo 

0T'<&3o 

[029] fe • S£^-»f -Y ^/^-y P 2 SrHS-TS 0 

[030] a • asa^t-if-i' p 3^n^f so 

0T'£S o 30 

[03 1] a-^jg^+fi'^/^->'P4^^r5o 

0T*&3„ 

[032] a-jSES : eif-i'^/^->P5*iis-r«o 

0T*&3„ 

[033] wm<DGLwmm<Di£mz3iw?zrctb<D®X' 
[03 4] $ i <OT*vjtmm<Diim%mi*&ittb 

cD0T&3 o 40 

[035] mivTtvjtmmicisifzmicommzi 

[03 6] g 1 ^f^^^ffllCfelJS^ 1 tDSfit^ 

[03 7] m i ©fW^SQiiK&tt^fg i ©!Kfii3 
[0 3 8] $ i (or^^^mmicmf^mzcom^ 
[039] ^KOx^e-tf^^jaafcioits^ztojiitiii 
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[0 4 0] £2©x*1f^*KlS<0«g£ffilUi-fSfci& 

[04 1] £2©r*if>r*»gicfctt3mi<Bi»sis 
[042] mvn-r^V'ftimicwtztit 1 oj^e^ 

[04 3] £2©x*tf^*«lgKfctt3S2©fflfiJ3 
[04 4] ^2©x ; 6+)-V^«[iatC*5tt5^2(D^Jg^ 

[045] B^saagB 7 ©us 1 cofitfigflj^-f 7d >y ? 

[04 6] JKgJ9-ft«5 1 <OW, 1 OflWaM&jj^T'n 

[047] &tmu 5 2 <o«js«ij^-r7a ?mx-h 

So 

[04 8] feUiitt&jSSB 7 2 OflWaW*** 7o -v * 
0T-$>3„ 

[049] jvsBft£ift# 7 4 ©<ftaw*jjtr7a * 

0T*&3 O 

[050] HftJaiSgP 7 ©Sg 1 OWfiRMK «t S!g 1 Of 

* -if * jaii^^B^-r 57n-ft-ht'$5o 

[051] JSIW3-' fbS!55 1 1 ©filfiltflWtCfeS® 1 
[05 2] Xf-y^S 1 lOMlfflir^t57 
[0 5 3] Xf7 7"S 1 2cD#^14¥iJSiJSttS^lttB^-r§ 

[054] xf77"si 3<D%m$fflmm*mwt%7 

[05 5] Xf-yyS206#fBI»l%liW"r*7a- 
[056] Xf77"S52©Sl oaMHff 
[0 5 7] Xf7 7"S 5 3 OflM0iflt±jSA9«Kf»'r 
[0 5 8] Xf7 7*S 5 4(D&&Wi£.m!m*mM+Z 

[059] mm^-it^5 i©w2o«jaM*^rro 

[06 0] JSfiJ9-ffc8|5 5 l<D|g2<D$j£WCck§3!2 
[06 1] Xf77"S10 3©MHSaa%lttWr57n 

[062] ^2©aMia{f±fiitjaa^iKw-r-57P-f- 

[06 3] 1 2 3©ij{g!£jlE^ h/t/»JMtt 

g^sttW-f 57P-^-v-hT'3&5 0 

[06 4] HfiSttHg|5 7 (Dm 2 <D«jSgH*^-f 7"p -y * 
0Tfe§ o 
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[06 5] S5fiJ9-fl:9S i i i(03n <Dffif£.M*7jk-?7 

[06 6] Mmi&&i 2 4<D%.mffiffly}mzmm?z> 

[06 7] SEHEJS—fttf l 1 l©JB2©«lfiR«%S , r7 
[06 8] *UE^-ft»l 1 l©S2©»JjK0JK«fc*£ 

[06 9] xf'^s i 6 3offiHfej*^«ia*siiw-r 10 
[070] S3©f f: Eif'r^«iao«si«SiW-rsfei6 

O0T-fc3o 

[07 1] »3©r*^7^Kfctt*SU*9Jfilillll 

[072] m3(DT*^?&mcisi l fz>m&%i&M?$ 

[07 3] fflftjagap 7 <DWt 3 <O«(S0lJ*^-r 7n -y 7 

[07 4] ^iS^Jfeffif^^ l 5 l ©HlJSW**-r7n 20 
70T*&3 O 

[07 5] .WSj-ffc^l 5 2<D«JK0J*SVr7'n«y* 
0T'S5 O 

[076] Bft&SSP 7 CO^ 3 cOlg^JtC <£ 3 Mi 3 

[0 7 7] Xx-y7S 1 8 1 OjfUSM&ttmJQS&SZifl 
t§7n-ft- hT?&3 0 
[0 7 8] Xf7yS 1 9 3©ttlilJBS%iKW-rS^* 

[0 7 9] Xf77"S 1 9 3 0ffltaSaa*KWfSfc4i) 30 
©0Tfc3 o 

[08 0] Xf-y/S l 8 2 cDSi«i5-{l:Sa&*KW"f 
§7n-ft-ht*S5„ 

[08 1] XfyT'S 2 0 aoJgiJfftSHJfflSfcfel^T 

[082] Bft&9& 7 cDfT 1 4 ©SWiM*^ 7"n -y 
70T'i&£ o 

[083] nmmm£i$.®> 1 8 1 1 (om&m^t 

7P-y70T*fc£„ 

[084] *feH«£fiIiSfl 1 8 2 (0«fiKt(IJ%^-ry P 40 

[085] aftfflHSR 7^4 ofljjafiajic ±5S4of 
[0 8 6] jfaiB^fiScgpi 8 1 offitBft£jAxye« 

SJWr57n-^-v-hTfe5o 

[08 7] at^asi 9 i<oRB8^fli^iaia%siw-r*7 
[08 8] r, BBit»fflffira7-r/i/^ffiao-w*^-r 

0T*£3c 

[08 9] GjS#fflffira7^*0MS©-ff!l£^1"BIT 50 
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[09 0] £j^S«mimco^TfHfiTSfc«><DBI 
[09 1] ^ri08fi«HlLUTKO^TgiWrSfc«)©H 

[092] ^iaasa«LUTfcov^Tittwr*fei&oH 

[09 3] /^XEfcigM 9 8<D/JX&£;mm*MW 

[09 4] /-rXI££»l 9 8(D73^]jltRW¥fSfkSa® 
*SJW*" £ 7 D - ^ + - h T h £ o 
[09 5] *feH«£jSffl$ 1 8 2 ©*feBfi 

[09 6] itmmnmsnz o 2©jt*ffiJ¥tHiag!*3iiiB 

■f 57P— f-V— h"C253 0 
[09 7] ^»{t7-f;l/^«ao— ffil*^0"P**o 
[098] ff£jBtl£j£ffl! 1 8 1 <£>fg 2 <DmtiM*7r<t 

7P-y70T*fe§ o 

[09 9] ffiS§|52 1 nc«fcSRGBj£#<D«6S«yi* 
[010 0] ffi£BSR{fiC oMMcffl^Hi^BB 

B^-r0T'fe5o 

[0101] Jt^BiKfic offira&SfclliW'f *7n- 
[010 2] If^BiSfiiC 1 ffiraMStcffl^BfftcoSB 

[0103] mfemmmc 1 Mra&afci&W'f *7p- 
[0104] it^BJUffic 2«ra«ia{cffl^sii*©E 

[010 5] Jt^B^iC 2ffiHMS«r^f57P- 

[0106] mzmmmc 3iF«ics^5ii« 
[0107] m^BStfic 3«Hiaa*SiW-rs7a- 
[0108] if rasp 2 o i -Rtci^RfittBfi^sa 

9*8MH"*" -5 7 P -v - h % c 
[010 9] *fira352 0 1 -B{C<fcSB^iB&£/jS$l 

a*3ttwr * 7 a + - h "p* 4 0 

[01 10] fc§ra£|5 2 0 i-G{C<fcSGlg*fH«*i«*a 

l^t?.7D-f + -ht*fe§„ 

[01 1 1] mm9BM^7<om5<Dmf&m^iryuy 

71T-$5„ 
[£W1&W] 

4 CCM*— 74z7-tf. 7 B^ffl-IIgB, 1 4 
$iJSSg|5, 16 IIf^^7, 17 ftr-fX?. 

18 Mtr^7, 19 ¥SKM-ty. 2 
2 ^yf7 7"A7-7^;W, 5 l B&i^-it 
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